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[57] Abstract: 




PURPOSE: To obtain a new genetic DNA useful for producing L- lysine. 


CONSTITUTION: This genetic DNA is capable of coding aspartokinase released from the 


feedback inhibition with L-lysine derived from a bacterium of the genus 


Brevibacterium, e.g. the genetic DNA expressed by the formula (R at the 835- 


position is A or G; Y at the 902- and the 932-positions are C or T; Y is not C when 


R at the 835- position is G). The genetic DNA is obtained from a chromosome of a 


bacterium which belongs to the genus Brevibacterium and has the resistance to S-(2- 


aminoethy 1 )-L-cysteine. 
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(54) 190W>£W1 y<- K'<* ^OttVa >a>W»2FftfcT f> *3- K-ftitfi^DNA&iP 

(57) [HID] **>*OT 

flPLfc^UfcT^^y £A • 7 2 3 3^6* 

DNA 0 



-1- 



[^fFfS^O^Sffl] f!) £A • 77^A ( Brevibacterium 

tS#«l] y^^^f^^iill^L-y flavum ) M J 2 3 3 "e*)5fl»** 1 S5«<0»e^ 

^>lC«t57^-K/<^^>r^k^^3^^$tbfe DNA 0 

T^/Vh^-if^-KI-^Sfc^DNA. [!&3fcJl3] fc<DDNA&&£?iJ 



TCCTCGCTTG 


AGAGTGCGGA 


ACGCATTAGA 


60 


AAGGCTGGAA 


ATAATGTCGT 


GGTTGTCTGC 


120 


CTAGAACTTG 


CTGCGGCAGT 


GAATCCCGTT 


180 


ACTGCTGGTG 


AGCGTATTTC 


TAACGCTCTC 


240 


GAGGCTCAAT 


CTTTCACGGG 


TTCTCAGGCT 


300 


GCACGCATTG 


TTGATGTCAC 


TCCAGGTCGT 


360 


TGCATTGTTG 


CTGGTTTCCA 


GGGTGTCAAT 


420 


CGCGGTGGTT 


CTGATACCAC 


TGCAGTTGCA 


480 


GAGATTTACT 


CAGATGTTGA 


CGGCGTGTAC 


540 


CAGAAGCTGG 


AAAAGCTCAG 

• mm mm mm m ^m' m » 


CTTCGAAGAA 


600 


ATTTTGGTGC 


TACGCAGTGT 


TGAATACGCT 


660 


TCGTCTTATA 


GCAATGATCC 


CGGCACTTTG 


720 


GAAGAAGCAG 


TCCTTACCGG 


TGTCGCAACC 


780 


GGTATTTCCG 


ATAAGCCAGG 


CGAGRYTGCG 


840 


ATCAACATTG 


ACATGGTTCT 


GCAGAACGTC 


900 


ACGTTCACCT 


GCCCTCGCTC 


TGACGGACGC 


960 


GTTCAGGGCA 


ACTGGACCAA 


TGTGCTTTAC 


1020 


GGTGCGGGCA 


TGAAGTCTCA 


CCCAGGTGTT 


1080 


GTCAACGTGA 


ACATCGAATT 


GATTTCCACC 1140 


GAAGATGATC 


TGGATGCTGC 


TGCACGTGCA 


1200 


GACGAAGCCG 


TCGTTTATGC 


AGGCACCGGA 


1260 
1263 



CGC 



I, 9 0 2#g*5 l fctf9 2 3#lWYIJCm^ t ><Dmi&£iitiT h*ri"— K+ 

U mmz, 8 3 5#@ORaSGTfc9. 8 3 6#B. 5fcfc^DNA 0 
90 2#@*5<tUJ9 2 3#i<OY^C-e$)^rt{±/ < C (R*«4] ftOTS/SS^J 

Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

Glu Arg He Arg Asn Val Ala Glu Arg lie Val Ala Thr Lys Lys Ala 

20 25 30 

Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg lie Ser Asn Ala Leu 
65 70 75 80 

Val Ala Met Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 110 

He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

Lys lie Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
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145 150 
Leu Ala Ala Ala Leu Asn Ala Asp 

165 

Asp Cly Val Tyr Thr Ala Asp Pro 
180 

Leu Glu Lys Leu Ser Phe Clu Glu 
195 200 
Ser Lys lie Leu Val Leu Arg Ser 

210 215 
Val Pro Leu Arg Val Arg Ser Ser 
225 230 
He Ala Gly Ser Met Glu Asp lie 

245 

Gly Val Ala Thr Asp Lys Ser Glu 
260 

Ser Asp Lys Pro Gly Glu AAA Ala 
275 280 
Ala Glu He Asn He Asp Met Val 

290 295 
Asp Gly Thr 111 Asp He Thr Phe 
305 310 
Arg Ala Met Glu He Leu Lys Lys 

325 

Asn Val Leu Tyr Asp Asp Gin Val 
340 

Gly Met Lys Ser His Pro Gly Val 
355 360 
Arg Asp Val Asn Val Asn lie Glu 

370 375 
He Ser Val Leu He Arg Glu Asp 
385 390 
Leu His Glu Gin Phe Gin Leu Gly 

405 

Ala Gly Thr Gly Arg 
420 

(E^J*, 2 7 9f|OAAA«A 1 aXliTh r XI* 
V a 1 3 0 l^gOYYYttS e rXttP h e 
£t^U 308#@<DZZZteTh r XIX I 1 e ^ 
U f^i$tC, 2 7 9#@WAAA^A 1 a T<fc 9 » 3 0 
l#@<OYYY^SerT^^ 3 08#Btf>ZZZ# 

ThrT^:i:M:^\ ) vmztLZL-y i?>\z.x 
5 ] m&m 1 ~~ 4 <oi*-rnMz&ncDi&&* 



155 160 
Val Cys Glu He Tyr Ser Asp Val 

170 175 
Arg He Val Pro Asn Ala Gin Lys 
185 190 
Met Leu Glu Leu Ala Ala Val Gly 

205 

Val Glu Tyr Ala Arg Ala Phe Asn 
220 

Tyr Ser Asn Asp Pro Gly Thr Leu 
235 240 
Pro Val Glu Glu Ala Val Leu Thr 

250 255 
Ala Lys Val Thr Val Leu Gly He 
265 270 
Lys Val Phe Arg Ala Leu Ala Asp 

285 

Leu Gin Asn Val YYY Ser Val Glu 
300 

Thr Cys Pro Arg Ser Asp Gly Arg 
315 320 
Leu Gin Val Gin Gly Asn Trp Thr 

330 335 
Gly Lys Val Ser Leu Val Gly Ala 
345 350 
Thr Ala Glu Phe Met Glu Ala Leu 

365 

Leu He Ser Thr Ser Glu He Arg 
380 

Asp Leu Asp Ala Ala Ala Arg Ala 
395 400 
Gly Glu Asp Glu Ala Val Val Tyr 
410 415 



mm <D%%w#xte&ft&m®) t mm z&x l- y *j> 
[0001] 

3^««5$^7^^^t^ (E. C. 2. 

7. 2. 4. ) frn-K-faa^DNA, ttae^D 

[0002] L-D^lt &mT%/BLb LXW&W 
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[0 0 0 3] 

5 1 -2 1 0 7 8 #^Bg 5 3- 1 83 3^ 
9, #&BB6 2-8 6 9 2«&««M] , tt* 
^««rfflv^fc»36j5febli**^r^-6 (#58835 6-1 

6 0 9 9 7 KBRBB 60-62994 H^ft, ft 
mme 2-7 9 7 8 8*&«MMNIU • U**L435«fe* 
tftl&X ^tlTlr 1 * Settle J: £ L — I? ^yoKitfc"? 

^SAIfSr^A, L-y*v*Jfc0»*ttK£rt**5 

[0 0 0 4] L-yi^^fifegSStCfc^T, 
— t? (E. C. 2. 7. 2. 4. ) IZ± *) L-TX'<y 

[0 0 0 5] 7^/^h*t-^ (E. C. 2. 

7. 2. 4. ) &=-K1-*5tt£iP£:LTIi, ^v^y 

t7« 3'J ( Escherichia c o I i ) 
^OiS^^f- [Journal of Biologica 
T Chem istry, 2~5~6~ i0 2 28-1 0 2 
3 0, 1 9 8 1*1] #J:<«Wfc*ii-C^&. ^ 
5ABtt||i||**©r^A'h*^— (E. C. 2. 
7. 2. 4. ) t LTii, • IrfvUX (Bac 

illus subtilis), ajl^r!) £A 
• ^ /V£ (Coryne f orm glutam 

i c urn) 4fr!W3l&ft/C1^& [Journal of 
Biological Chemistry, 2 6 2 , 
8 7 8 7-8 7 9 8, 1 98 7 ;Mo 1 ecu 1 a r 
Microbiology, _5, 1197 — 1204, 
199 1#I) 9 Lfrlstt&bs ^l^^^r!) VJ»m 
S^77/</Whdrt-f (E. C. 2. 7. 2. 
4. ) Z = -Y^Zi&te*\z^^XttftX<Dn&fflte% J 

[0 0 0 6] ft}:yuwf!J^^' 

7ys<J\ ( Brev ibac terium f 1 a v u 
m) M J 2 3 Sfc&fefti^ TX'tArh**— 

ALT, =y^S!jttiaSr?gK(E»L. 
H:^H^LI$Lfc (#P¥4-24 6 58^ 



[0 0 0 7] 

(E. C. 2. 7. 2. 4. ) * = - K-f6fc<H^DN 
[0 0 0 8] 

^^v) -L-^f^y {£iT:H^ TAECj 

%Ftz>zt&hz>) w^Sr^r-r^^wtr/^xy ^ajs 

i»Miftfe#J:9. L-y ^fc«t 57^- K'V*>f:/ 
A^JWtpTttT?*>9. RafiT'DNASraS*'***- 

IC L - y L»* r t £ JL^tt UM8 WfcSSl* 

[0009] a>< ur*»w^ itttf , 

(1) ^utr/^^^y^AjMBBA^L-y^yjcj: 

57*f — Y'<y94 >t Vis a >&HUk£ti1tT X'<Ar 

(2) ftffifi^J*«)E?l|##6-C^**l6DNA**E 

J(-c*Sii6 L - y e^lcfc 6 7 4 - K'< y 9 4 > t tr 

WDNA; 

( 3 raiBE^mcoE^ij#-^ 7 -c^ $ tiz r $ / saa^ 

3 V©«Wfc$2h,fc7*'<A' bf$rn- h"fZi&fc 

^DNA ; 

(4) tta»7-DNA*si»A$nfcli*^^9^$ K; 

(5) ^mifexT'y^^ K-C^1MB*$*tfc=y*a!»i 

(6) tt&jt£a$ft£3y*&Ma&ffit\ ^3- 

So 

[0010] eat. *&m\z^\,-xtsb\mMz$Lw-t 

if s vcoj^f^ $ Kfc T ^ ^ h - ^ *r a — K-f * 
ae^DNAJ tit. AECmti^^MCif 

pi*43y*swo5*»» y^vo***a«*aDUfc 

iil^DNA, L-y^lCj:© 7 -f—K/< 

(E. C. 2. 7. 2. 4. ) Ki-SfiftT-DN 
A^ric*'t-6t^t?$>6o 
[0 0 1 1] - V isWZjiZy 4 — 9 
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K-f5fc{i^££tfDNABfjt (&T, tAWx 

yy/<A ( Brevibac ter ium f I a v u 
m) MJ 2 3 3 (FERM BP-1497) &£XFt 

[0012] A»r>T(0»a^teS»^t 

V • yy/<J^ ( Brevibacteriumf 1 
a v urn ) MJ 2 3 3 (FERM BP-1 4 9 7) ft 

&S:7ci\ ^I/^^fy?A-77^MJ23 3 
ICN-^fvV-N' -xhn-N-x Fn^T^y^ 

10g/lttt5?ra MURO. 2%, tt^O. 
7%, KH 2 P0 4 0. 0 5%, K 2 HP0 4 0. 0 5 
%, M g S 0 4 • 7 H 2 O 0. 05%, FeS0 4 • 
7H 2 0 6mg/KMnS0 4 *4~6H 2 0 6 
mg/K n-Wy200/ig/l, S 
II OOy g/1, 5S^2 0g/l, ^3-^2% 
(ttBtttSS^) ) Ulfc#U L, 3 0t:(CT3 0K^H 
U ^Cfc^n^-^K-f&CitCi AECCI 
t^tif^H^/^f!) £A ■ 77/<AMJ 2 
3 3&mz>~ b&XZZ. 

[0014] ±&<D <fc o \Z LT»6*tfc*JM*fc#*tt 

J: 9 Jft&O LT 1^5 t> o£ $ fefcaft-f- 5 r b \z <£ 
19, AECBtS:|fU»oL-!l is^±m&(DmteLiZ 
■7\s¥s<?7 L 0 ^A77^AMJ 2 3 3 *J&%'ft>Zb 
tf-Ct*. LT»&ft*A«tfO#M^±fc**£ 

[0 0 15] yu-tT^^xU ?A - 7 7^AMJ 2 3 3 
-L e u-AEC-Ly s 1 6 3 (FERM P-13 
5 12), 7U\fs<09-9 £A • 7ys<J*MJ 2 3 3- 
AEC-Ly s 84 (FERM P-13511) , / 
£A • 77/^MJ 2 3 3-AEC-Ly 
s 2 4 2 (FERMP- 1 35 1 3) , 7*l/^^f!) 
!)A'77^MJ 2 3 3-AEC-Lys40 (FE 
RM P-16510) o 

[00 16] £tte>CJ|*0B¥tt{±ttMU AECiS^ 



^Wf'J £A • 77^<AMJ 2 3 3 t^ft-Cfc* 
(B^WttRlCO^Ttt, #0808 5 1-130592*1- 

AM J 2 3 3*OiS*^bJfefe#DNASrttWi-So 
^(OftfeftDNASraSttMHW*, A*!* E c o R I 

«rffi^Tlfefe#DNA^±fC»#f So 
[0 0 17] ^e>;h,3DNAt&rtt£*n-^v^-<** 

- % 0»)xrfpHSG3 9 9 (£lB&K) ICHAU CO 
fc*fi§& (x^xllbT • ay) M»CGSC5 0 7 

4 (xi/ x y tr- 3'j ^ry^^hy^ -t 

— ( Escherichia c o 1 i Gene 
tic Stock Center), fs*— h ^ > h 

e p a r t me nt of Biology, Yale 
University) ; P. O. Box 6666 
New Haven, CT 06511-744, 

u. s. a. %&nm ^mmmx^ AEcmt 

[0 0 18] »e>ttS*jnE«M*J:9^7^'$ KDNA 
fcttWU MK#*-C«Mff^5ri:lcj:*)lfA$*tfcA 
E C m&&& L*»o L - V i?>&mti&>mM Lit? u f 
^ryi>A - 7 7^AMJ 2 3 3ttjfe&fr*$4>A0r 

^■^•TOt5:i:m.5« *K Ltl|P)H6A 

[0 0 19] »bn-5«JMEJjM»J:9^9^5 KDNA 
£tttrJU MKWS-C^Wf+SrfcJctOJfA^HfcA 
E C Btt& *T L£*oL — »J S^fiBtoiBSn Lfc:/ tr 
^T 1 !) ' 77/^MJ 2 3 3fc&fe#a*CDA»r 

K&fem-Jbfti-zzb&xtZo z<D&?\zi,xmb 

*v£ABrJfO-oj*, ±l5AECWtt«r^ft^oL- y 
J 2 3 3<*(D&£#DN A£3ilJPg&i&E c o R 1 <D&± 

§JWri"5r fclcJ:o-c»&tt6*»$^ll!ii. 7 k bo 
dn A»>t«r#rf S c 5 0 
[00 2 0] :^i. 7kb©L-y^i:i57^ 
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[0 0 2 1] 



*1 



WtirmKVKZZ (kb) 



P V u 


11 


3 


0. 


1 X 


0. 


2, 


0. 


7, 0. 7 


D r a 


I 


1 


0. 


2, 


1. 


5 






H i n 


c II 


2 


0. 


3, 


0. 


6, 


0. 


7 


H i n 


d III 


1 


0. 


4, 


1 . 


2 






B g 1 


II 


2 


0. 


5, 


0. 


6, 


0. 


6 


P s t 


I 


2 


0. 


4, 


0. 


6, 


0. 


7 


N c o 


I 


1 


0. 


5, 


1 . 


2 






X b a 


I 


1 


0. 


4. 


1 . 


3 







[00 2 2] *03jto#lc:fcVvT\ fflRIMKtc £6 

[0 0 2 3] r^)»f»f^o^:^$j &x*7?*% 

tt, xVx yk7-3!i ©7A^7r-^ (X p h a g 
e) ODNA&ffllBilSRH i n dill "CSWf LTf§b*l 
£ ^SgfcfcKO D N ABrtf <om-T 13 o — J* ^/W±-e© 

• =i y <r>y?4 - l 7 477-^ U x 1 7 4 

phage) ^)DNA«:$JlfiKRHa e III T^J^rLT 
BrDNA^ffi-Xtt:^*? WDNAiK-^^ 

icoi>rii4%3Kyr^ y /u7$ k4*a4b&&1)(cj:o 

[0 0 2 4] ±EOAECStt**LA»oL-y 

J 2 3 3«)Sb6#DN AirlHRMXN r u I *$<fctf E c 
o R I tcJ:oT«IWM"5^tHJ:?)#bn-5*fr*^ 
1. 7kbODNAKffrl:ov^Ttt, -twtlfiJII^ 
7^;KpUCH8$fcrt:pUCll9 (£iSi£M) 
^^5^**5/5^^ U^K»*4fe (dideox 
ychain termination ifc* S a n g e 
r , F. et. a 1 . , Proc. Natl. Aca 
d . Sci. USA, 7 4 , p5463, 1 9 7 7) (C 

Ettl. 7 k bODNA»frOjttfi5«J<0*-^y!;- 



tf«ra-Ki--5aifi^tt- t* EKfll* *>£*»*§■ 
/&£ri- Ki"6 1 2 6 3 ©na#i»6«**nrv^ 

[0 0 2 5] &&-'1ft££MJK>BH** 1 fc* ifcgtft 
JB-t L-CAEC«r^L^^J8««fJft*fflv^yS:<&ll^« 

7^AMJ 2 3 SMttlor^^t- tfS£ 

* (arm* raf^aor^^^h*-*— tfiifiT-j 

2 iCflliBM J 2 3 3-Leu-AEC-Lysl6 
3«<t D»e>*lfcKflk £H*#3ICMJ 2 3 3-AE 
C-Lys8 4*i»)#8*lfcE^ E^«*4tCMJ 
233-AEC-Lys24 2««fc O^bttfcffi^J, K 
50##5fcMJ 2 3 3-AEC-Lys40«ci^||e 

[0 0 2 6] »IBK3»J*Oiaj!l#*l-5IC^ft*t5e 

* >r y t tr 3 ><DMf& * ft r * k * ease 

^-DNAte, »4S(07^^^^t- ^fDNA 
£tt&LT, 8 3 5#B. 8 3 6SS, 90 2#@, 9 
2 3#SO|KSdS^tU^nG^&A. CA»&T, C£>6 
TtC^^-fa^ <tlCi:oT, 2 7 9§g, 2 7 9#l, 
301§@, 308fBO7$/Wt*lfilAla*> 
fcThr, Al aHVa I % Se rHPhe, Th 

[0 0 2 7] ^©EflfctirfcLT, ^ 

h^-f h^a-^v'x^v'^ (Site-dire 
cted mutagenes i s Kramer, 
W. et. al. Nucl. Acids Res. ,J_ 
_2, p 94 4 1, 1 9.8 4) *rJflV*-CA*«JfcSE*fc» 
Ai~ZZt\Z±^Th. AECjBtt^M-^i-SMfflT 

[0 0 2 8] -ft.b<Dl£%:frb. *&W<OL-VV>\Z 
£Z7 << - h-'<? ? 4>K Vis 3 ^<Dm&£ftfiLT X/< 
/VF^rt-^il^DNAIl ffc£E*l£4>EH*#6 

fc^£ft*&££*ijxi±E?g#*§' 7 £ft sr ^ / r 
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K?U£&^1-*:fc&IEcOL-y^>K e fc67>f-K^y 

-K+Sfcfi^fcStfDNAJtftftt, ^ReDAECiBtt 
«r*1- 5 7 \» \f'<? *r D $ A JRMiK%&»0 N Art* b% 

n$Mth<n<ni>t£b-r. aurAv^&n^DNA'frASi 

g, Mfctf^S^-^ttBS ystem-l Plus 

[0 0 2 9] fiWBOftl< AEC»tt«r<-rsyu 

tf'<* r y * A • 7 J 2 3 3 £g#CD&&#D 

NA^P)«i»SJi6*:»WODNAW^tt:, L-9*J> 

ttrv^Tt>J:<Xttmi«*4xT^r<>J:< % ifti>tt»fc 

[0 0 3 01 *%W<DL-V i?>{Z£Z>yj*- }*s<y* 
K+S3Se^«r^tfDNAWffr (A WW) tt, 

[0 0 3 1] ««©L-!) ^yfcJ;fi7-f-K 

[0032] **w<0AWfrfc»A-f*;:±as-c£^ 

-2101 S 4^mz^M<oyy^^ KpCRY3 

0 ; 7 6 5 7 5»&*fc:ie**>:/7* * K 
PCRY21, pCRY2KE, pCRY2KX, pC 
RY31, pCRY3KE^pCRY3KX; ffl? 

1 -1 9 1 6 8 6tMl:K«^7^; KpCRY2 
&^PCRY3 ; 4$!&Bg5 8 — 6 7 6 7 9-§-^(C|g« 
Op AM3 3 0 ; #KjB85 8-7 7 8 9 5 -*§-4>$&lCia*fc 
<D p HM 15 19; ftBSBg 58-192900 ^&$8lC 

p A J 6 5 5 % pAJ611 p A J 18 4 

4 ;#§fiB85 7-l 34 5 0 0^-(CfB^cOpCGl 
MB85 8-3 5 1 9 7^^{Cie^pCG2 ; #§8BB 

5 7- 1 8 3 7 9 9^£&tClB3c<OpCG4&tfpCG 



[0033] = y *s*ss<z>«± — ^ 

fe^##£L<, ^tf, 7^*S KpCRYSO, p 
CRY21, pCRY2KE, p CRY2KE, pCR 
Y2KX, PCRY31, pCRY3KEWpCRY 

3Kx*as#atc«fflsn5. 

[0 0 3 4] ±12^7 ^> K^^-pCRY3 0£D1 

X ( Brevi bacterium s t a t i o n i 
_s_) TF012144 (FERM BP-2515) ^ 
h?7** Kp B Y 5 0 3 C^)/7X> Kff>3Mffl{CO 
V^TIiWHJSpl -9 5 7 8 S^'An&M) DNAMH1 
UUBSHlXhoI-C«^»4, OkbOT^X 

5 K<oa«*m«ffi«rS]Si6fe^Sr^tfDNA»fK- (£A 
T^*x& rttfHMBMfij tt^iWo ) *m 

WU 0JRB§*3?E c o R I *$<fcT/Kp n I -C*t£aM$J 

2. i kbo^^; KosfcfcfcttfrBjsae*** 

ir^fcS* ) $r^o»5Wi"o wft ^OffiKfrtf £7*7* ^ K 
PHSG2 9 8 (DEcoRK Kpn IS 

^^pCRY30^t$:im5 9 
[0 0 3 5] fctd. ±IE7"7XS K^*? ><D*ftW 

&mzfc cx s i * * — -ctea ur^^ £ *■ 

5*\ *fcliig^nfry7 p ^-DNAcO^T(wDNA 

So 

[0 0 3 6] 7^7^ ^ KpCRY3 0^(0^(OA»r 
ft<DmA\*. 7*7*$ Kp CRY 3 OfcffiiBBfi^E c o 
RI-CBBS!£-e\ ZZiztitimr^s^h^i— = - 

K-rafcfc^fc^tfDNA** (A^) SrDNAy^ 

— ^-eastt^-frarticiotTpwi: *s-c#a. Z<D£ 

OlZLX&J&ZtlZy? X * KpCRY30l^»^(D 
7kb(^)A^^ALtffiM^7^ 

L-])v>(oMmz&m\zm^&zk#vz6 

7^;KpCRY30-AK8 3 5^Lfc 6 7^* 
- KpCRY30-AK835 (^M^O^iCoV ^ 

[0037] r coj: o ic Lri^fe^^a l- y 
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ry^A* 7 7/<AMJ 233 (FERM BP-14 
97) , ^Hf/<^f !i ?A • J 2 3 3 -A 

B-4 1 (FERM BP- 1 4 9 8) , ^UWf 
!i ?A • 7 7/<AMJ 2 3 3-ABT- 1 1 (FERM 
BP-1 500) , ~7 fr y £A • 7 7^AM 

J 2 3 3-ABD-21 (FERM BP- 1 4 9 9) 

[0 0 3 8] iilfiOFERM BP- 1 4 9 8W 

FERM BP- 1 4 9 7<OlM^«!:lT 

-A'JIfcttikfett-efcS Oft^Bg 59-28398^ 
&35 3~~4tt&#J!8) 0 FERM BP-1500 

^ttlt FERM B P — 1 4 9 7 j&fcfct L 

* l - a - x ^ / ss& h 7 r ^ i—emm&^gM 

VhZ (1#PflBS6 2-5 1 9 9 8-^$B#RB) 0 £b 
FERM BP-1 4 9 9 <0®&fi F E RMB P - 

1 4 9 7<K>m&*Wm± L1tD-cc-T $ /gSSfc-rT* 
tfKfti±*»»-C*)-5 tt*»|HB6 1 - 1 7 7 9 9 3 

[0 0 3 9] Zfrb<D'&£M<Dm^. 7*U^<^fy^ 
A-T^ry^ ( Brevibacterium 

a mmo n i a g c n c s ) ATCC6 8 7 1, 
TCC13745, [UATCC13 7 46 ; zf 
f!J!>A'7^y*^A ( Brevibacteriu 
m divaricatum ) ATCC 1 4 0 2 0 ^ 
f!J[>A-7^ h77-^^A (Brevi 
bacter iumlactofermentum ) A 
TCC1 3 8 6 9 ;3 !J^^f!l *A - 

( Corynebacter i urn glutamic 
um ) ATCC3 183 1*«rSi«t*tLT^6 

[0 0 4 0] ftfc, ^iiLT^UtV^f y?A.7 
7/<AMJ 2 3 3*&0Ct9&ftt**»g\ *M**3ft 
tt$^7^U'pBY50 2 0ft§flBg6 3-3 6 7 8 

S<0T\ *BH*«fc0:/5*5 Kp 

■rfB-cfcau A»tt«ci»*i-*r:tfeprtt"cfcs (b 

act. Rev. 3 6 p. 361^40 5 (197 
2) #RPJ 0 ±£7^7^^ Kp BY 5 0 2 £rA&f£){£|& 

S Jjm<7>-W Sr^-frtf fco <b *j 19 -cfc S 0 
[00 4 1 ] It^H^*^ y £A • 77/<AMJ 2 

3 3G>£ff**££u:M-t-a«itoT* y 

v? (•&:(>. 2-5 O u g/m i ) fcL< S-tx-^W 
A7*n * K (jR£ : 0. 2-5 0/ig/ml) ^ttf 
«M6lw, lm lS^jfel OfcB&lcfcSi plifit&U £ 



%**iE±\zmm Lte& $>m 2 4 «mn 3 5 t-e**-*- 

S 0 **>K«r#««S»^#«jjC»*L, fa3 5t;-?#)2 

Kttttflftfts«rfTlr\ ^7^^KpBY50 2«$ti 
T^Zft&mR-fZ. rco^tcJ;f?^7^^ KpBY 
5 0 2Al*$nfc7'ue/^7y £A • 7 7/^AMJ 

2 3 3 e>fta. 

[0042] r^j^icLT^fts^wtr^xy v 

Ms • 77/^AMJ 2 3 3&3fcS§tfc^^lijJ^7'7;^ K<7) 

r - #n hsK7»cot^r*pp>nrv^j:5t (caiv 

in, N. M. and Hanawalt, P. C. , 
Journal of Bacteriology, J_ 
7 0 , 2796 (1988) ; Ito, K. , Nish 
ida, T. andlzaki. K. , Agricul 
tural and Biological Chemi 
stry, 5J^ f 2 9 3 (1 9 8 8) #fi&] , DNA$ 

BM^/tfraVOM (S a t o h, Y. e t a 
1., Journal of Industrial 

Microbiology,^, 159 (1 9 9 0) # 

[0 0 4 3] ±£<D#j£T^Stfc&LT^feftSL-y 
tf/l/^^7y 7A • 7 7/^ixMJ 2 3 3&%&:<0& 

s 0 lti*. eutf, y y 

«tr* s >*<o****#*irj8saiD+er t as-c* So 

[0 04 4] 

ftT*C N »2 0-#!)4 0t, ^t<liiK)2 5t^3 

sicoaflE-efifJit^-c*^. «f*i8topHii5- 

%s ^tC$r$ L<^2-3^fl:%-C*)So 
K-C*>So 

[0 0 4 5] w©J:9k:Lr#e>ii5i&**A»?>**B 
3\ fe$V'»i6*tt«iS««rlniitftV»(K«Mb. ^ blc 



-8- 



[0 0 4 6] La»LT**l«<C«jttf, 

t\ ff* L< #8)2 0-fa4 Ot, ^2 5^3 5 

[004 7] * L - y d?>l*tt*.ft ***** 

art #-0*6. 
[0 0 4 8] 

^l/Wf!) 9* ; 2 3 3 6^7^/^ 

^h^rf- tf£:?~KTS&(s^£^frDNA&gf>f (A 
frfr) <P^p-vfc 

[0 0 4 9] (A) ^Utf/^^-ry ft A • 77^<AM J 
~2 3 3<D±DNA(7)mm 

*^*»«6A»Jft :it2g s (NH 4 ) 2 SO 

4 7g, K 2 HPO 4 0. 5g, KH 2 P 0 4 0. 5 
g, MgS0 4 0. 5g, FeS0 4 • 7 H 2 O 6 m 
g, Mn SQ 4 4-6H 2 O 6 m g N 2. 
~5g, *f;/|f5g, tr^>2 0 0|£g % m&^T 
$ > 2 0 0 » g , ^3-^ 20g, IS©* 1 y y b 

/v) i y ^ h/H£, yuev^^y ft a - 

2 3 3 (FERM BP- 1 4 9 7) %ttWmWkm 

*-c«*U Omg/ 

m 1 «)»flPlcy A^tPl OmM NaC 1 - 2 

OmMhMgf«[ (pH8. 0) - ImM EDT A 
-2NaS»15mHC!B»U e fclCT'nr:*— t*K 
ftfc»£a*l OO/i g/m 1 tCfc*£5twffiaPU 

3 7t-C 1 KfHftflLfc. * fefc K^^flW-^ h y £ 

^MciHiU^tt, £ft*&b&fl (5, 00 0x gs 
2 O^fS]. 1 0-1 2*C) U ±«M#*r$MRU Bit 
th^^^rO. 3M£fcS,fc 9*C«awLfc« % 2fflFfi 
ftx*/— /isfcij>o< «9 <tJ!KJ;i;/!: 0 AAJ^^y-A'Ji 
«:m5DNA^7^ttlH, 7 0%x 

OmMhD^gf^ (pH7. 5) -ImM EDTA 
• 2N amm 5 m 1 SrflDx.. 4tt-ft»it l 



[0 0 5 0] (B) gjftjUfrQjlg 
±E (A) «^^UWfy!>A'77/UMJ 
2 3 3CD£DNA&&0 9 0 ^ 1 Sri&IJESSlE c o R I 
5 0 u n i t s£ffll\ 3 7 WBStf^^X^ 
##Lfc„ :OEcoRI^DNAI:^d-^/< 
^- P HSG3 9 9 ««5SJ: 9 m«R) Sr^JRR#*E 

coRitswfua, Ks^iMkfcaLfctot** 

U 50mMhy^ilii (pH7. 6) , 1 OmM 3? 
ft^K h-^ ImM ATP. lOmM MgC 
1 2 &ITT4 DNA2J#— tf 1 un i t ©4S-J*»«r* 

[00 5 1] (C) 7^/Vh^t"f^3"Kf^I 

xi/xyt7'3ijCGSC5 0 74 (t 
hr Al 101, lys C1001, met LI 
0 0 0) -CfcS [ ( ) P%t±T*'<A> b*i—1fmfcl- 
§tL (Genotype) SraW) 0 
[0 0 5 2] ±15 (B) ^ftt>tl1t'77X$ K«»* 

(Journal of Mo 
lecular Biology, j>_3 , 15 9, 19 

70) l:I9itEiVxyt7-3KGSC 50 7 4 
*&JBME!fcU ^O7^7x-a-;U50mg^t? 
31^*» (K 2 HP0 4 7 g, KH 2 P0 4 2 g, (N 
H 4 ) z S0 4 1 g, Mg S0 4 • 7H 2 O 0.1 

g, ^3-^2 0g&i»35i 6 g&xe^ci y s> h 

[0 0 5 3 _ ] wO*J6±W±*«*#«fe«c«t9»«:»# 
U ****J:0:/7;*S KDNAfclfettU $7*7* S 

ffl^tB^fcir^, 7*7 *5 KpHSG3 9 9<DI$ 
2. 2 k b(ODUAm^\cm^ Jl£ffj3. 8kb<Off 

ADNAiWgfteilfc, K*pHSG3 
9 9-AKt**Lfc. 

[00 54] (D) 7^h#t- tffea— Kj-Sft 
fej^tfDNAgg; (A) mK<D-9"??n-^? 
±15 (C) ^^7^7^^ KpHSG3 9 9-AKI: 
^£;ft,aDNA*fA»r#£, «l4»»«rrtfc/J*fti- 
£>fc#>H. 7^7^^ KpUC119 9 rfffi&) 

^7 *y<>u h t? «r 3 - K1" S ftfc^Sr^tf D N A 

[0 0 5 5] ±IS (C) mv'&1t?yx* KpHSG3 
9 9-AK££Jfgg|3RE c o R I, NruItMU 
fcOi, KpUCl 1 9$:M$Ec oR 

I, Sma IfML/iifcW^L, SOmMM* 
Wftfe (pH7. 6) . lOmMW^Wh^ 
ImM ATP. lOmM MgCI 2 &(fT4 DN 
A y 1 u n i t (D£tf&&mQ L (#*^0»jflE 

«*^»«-efci) % 1 2t:-ci 58»oasi&$«. ^ 
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[0 0 5 6] ftt>*l1f?7X% K«*«rfflV\ mt*& 
i/$J*fe (Journal ofMolecular 
Biology, 5 3, 1 5 9, 1 9 7 0) K£ 9 
xv- x !)t7*=yCGSC507 4ft£fl£®$E&U 
7^^>y^5 0mg^M^il!l (K 2 HP0 4 7 
g. KH 2 P0 4 2 g, (NH 4 ) 2 S0 4 lg,Mg 
S0 4 • 7H 2 O 0. lg, 401^-* 2 0 g&tfSS 

^ i 6 g i y y h/n^«) i^ttftbfc, 

[0 0 5 7] r©«F»±o*W«s«r*te^ J: 
U KDNAfcttUU c 

%2_ 7*7* % Kp 



ffl^TBI^fc*::^ ^7^i KpUCl 1 9©I$ 
3. 2kbODNA(r>H:M» Jt£ftl. 7kbOjf 

tf\ ftSttl. 7 kb^DNAK^MRRXIKfttttt: 

«t tfSJ »r Brtf©* * £ ttiiMe* 1 t ft t> £ 
*-C*D, r©DNABIr>i-OIMIR»*«WfAii&Hfc01 

[0 0 5 8] Z1t±mv'&t:77X$ K*#HMHHR 

[0 0 5 9] 
[£2] 

UC 1 1 9-AK 



WmtfK<n±£2 (kb) 



BamH I 
B g 1 II 
Hind 111 



1 

2 
2 



4. 9 

4. 2, 0. 6 
3. 6, 1 . 2 



[0060] ±&<Dwmtm\z£9ft»'ivt>>riz-79 

*5 KfcpUC 1 1 Lfco gl._b.lw J: 0 T 

* h a - FT a £ <&tr * £ $ a*#J 

1. 7 k bODNABrtt (N r u I -E c oR I Brtf) 
[0 0 6 1] 2 

»lco (D) Jl"C»?>Jxfcr^^yu h*-T— = 
-K-rsafe7-«r*tr**as»l. 7 k bcDDNAlfrJt 
Ko^T, -t^>**IE^J*^7^5 KpUC 1 1 8*_fc 

ttpuci l 9 (£ffiig») ' *m*&i??ft*ux9u 

ft*? K6#^i!£ (dideoxy chain term 
i n a t i o n 2£) (Sanger, F. et a 
1. , Proc. Nat. Acad. Sci. USA 
7 4 , 5 4 6 3, 1 9 7 7) tZ£ 9 13 2 IC;^ L/tlfeB&g} 

[0062] *o&g&w<D*~:/y y-x*< y^fy 

54 2 lf^T^/g^a— K"f* 1 2 6 3tfX&g*tJ; 

[00 6 3] 3 

RY30 cpffojfc 

(A) ^7^^KpBY50 3^1 
^7^-;KpBY5 0 3(l 7*l/^^T y £A • 
ftx^IF012 144 (FERM BP-251 
5) a>fe5tfS£;h,fc#*fi#>Jl 0/tf?/\'h>'<D7°7X 
^ K ^Wl-9 5 7 8 5^«fcEtt<DJ:5 

[0 0 6 4] ^<£fi&i§ifeAi£ifc [^2 g, (NH 4 ) 
2 S0 4 7 g, K 2 HP0 4 0. 5 g, KH 2 PO 



4 0. 5 g , MgS0 4 0. 5 g , FeS0 4 • 7 H 2 
O 6mg > MnS0 4 • 4-6H 2 O 6mg, PS 
x**2. 5g, #ir^/&5g, m^2 0 0iz 
g, »7;>'2 0 0ag, ^-^2 0gWi 
©TKiy^h/^) 1 V y hMC, 7 Is • 
I FO 1 2 1 4 4£*ffti8£#&8!£-C# 
*U «#Sr*«>^ '# <b 1 Omg/m 1 <D 

»*lcyy^-A«rfftrtWfK (25mMhy7 (tK 
o^rv'^^/V) T^JtZs. 10mM<DEDTA, 5 

OmM^/^^j 2 0mii:®»u 3 7t;-eiB#B5 

S«t>^^o SMi:7/V*y-SDS^ (0. 2N 
NaOH, 1% (W/V) SDS] 40ml£i&!)nU 

<oBLim\zsm* y * c 5 mrm* y * e 

OrnKMll. 5mL W28. 5ml^ 
i£) 30ml£J&toU ft#^fn LTa>b 1 5 

[0 0 6 5] &ffi^£ft£S<L^{£#U 4tT105) 
^ 1 5, 0 0 0 x g (D&>b#m\Zfrrt . ±&#£# 

-/W:^no^/^=l : 1 mfaWL) *mxMtol,1t 

»MfK:4£U ^i&Trs^fSk 1 5, 000xg 
^a-MMiK:*^ *R*&mvt: 0 7kJglC2tefi<Dx 

fis-A'&taL -2 o'C-ci^^S^, 4t;-eio 
15, ooo x gOit<M»mc^it« a**©** 

[0 0 6 6] tt»£#BEfci*gL TEW ( h y * 1 
OmM, EDTA 1 mM ; HC 1 l:tpH8. OicSi 
m 2mll«Lt *«f»JC*{bir2/^A«« (5 
<&»£<D T E®mm 1 0 0 m I fcttMfc-fe > » ^ 1 7 0 g 
ZfemZttm) 15mli:10mg/mlJ^l>A 
7*oWhWlml^t, ffiS^l. 3 9 2 g/ 
m 1 (w^b-fr^o 1 2t:-C4 2B#lfih 11 
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6, 0 0 0xgoS*MMt*r1?ofc. 
[00 6 7] 7=7*% KpBY5 0 3li*^»RM4icJ: 

y KfrffittSTiti&ff 09«SA^bttt 5 r £ »£ J: 9 , 
5 Kp BY 5 0 3 lrStP»I««:»fc. 

yTS/uT/ua— yu^EJftyiLT 
x^^^D^K^ttWil, *<0«KTE«W 

* * Kp BY 5 0 3 tr£tra*FttlC 3M»»t h 9 V A 
3 OmMI^WdDUfcft, 2«*:**/- 

0 0 0 X g<0*MHKfcaMtTDNAfcttl*£-fr, ^7 
*S KpBY503£r50jt g»fe. 
[0 0 6 8] 

(B) 7^7^^ K^^^-p CRY 3 OOM 
y7^;KpHSG29 8 (£iBi£$!) 0. S^glCflJ 
RRXSa 11 (Sun i t s) 3 7lC 1 BSHJKlSS 

^7*^ KDNA££±lc4MBLfc. M1E (A) 
-CHiia Lfc:/ 7 ^U'pBY5 0 3(O2/zg £MRB* 
Xhol (1 u n i t) *3 7<CV 3 0 dlBS***. 
^7^5 KDNA&SMMWKLfc. 

[0 0 6 9] j^#<^)^7^^ KDNA^fe^l, 

OmMh!)7gtt«pH7. 6, 1.0 mM MgC 
1 2 , 10mM^^Kh-/w, lmM.ATPA 
l*T4 DNAllJlf- ¥1 u n i t |C/jr5<t 3 iCMld 
fcMfcU 1 6tTl 5a«B]«iaUfc. :«)S«M^ 

tx^ s yi:7"a!) jmi 0 9^yff> hi?^ 

[0 0 7 0]^SteMtt3 0/ig/ml 
ro^t^i/^ IOOm/itiI (§^a$ ) I P 
TG (-fyyue/U-^-D-fW7^hk , 7/v' 

K) 100Mg/ml (AMhSft) COX- g a 1 (5- 
^n^-4-^DD-3 — r > K!i A— 0-D-#7^ 

hf7/^K) (hy^hviog, 

^5g, NaCl 5 g&tf*S*l !>y h/K p 
H7. 2) -C3 7tZfcT2 4ll$RW#U LT 

DS& (T. Maniatis, E. F. Fritsc 
h, J. Sarab rook, "M o L e c u 1 a r c 
loning" (1 98 2) p90-9 1#J$) tC«t 19 

[00 7 1] ^(O^m. ^y^S KpHSG298cOS 
al Ittttl:^7^5KpBY5 0 3*3lW)ISl4. Ok 
b<D8rfttf#^£tl1t'77X$ KpHSG2 9 8-o r 
iJWbilfc. *!Cl^«<0*tfe*fflV\ MS (A) 

Kp B Y5 0 3DNA£rf$l8»5&Kp 
n 1 XtfE c o R I iCTtel LTft 2 . lkb 



<DDNABf#$:±ie:/7*S KpHSG2 9 8-o r i 
OKpnl RX/E c o R I ffltffctC? B-iV^U 7^7 
*S K^**-pCRY3 OfcWRLfc. 
[0 0 7 2] ###|4 
7"?*^ KpCRY3 O-AK^aAtfa jL*jttgjj 

##0H1CO (C) m-?'®btlfc77X* KpHSGS 9 
9-AK5/i g&MfB&XEc oRI&JltfNr u I 
*5uni tslK 3 7ttlW^$^»Lfc 
t><0£, E c oR I V y*- (*fii6J:9mjR) 1 m 1 
&S£U 50mMhy7g«|$ ( P H7. 6), 10 
raM^ftXWh-/K 1 mM ATP, lOmM 
Mg C 1 2 &£XfT4 DNAU # — £ 1 unit 0£ 
«»«r«iDL (**»<0»*li*»»*-C*>6) > 12 

[0 0 7 3] :ODNAMJR»*EcoRI 3un 

1 t s*rffl^3 7X:vit%r%Rfc2i£fttei,1ti><ob, 

**«3(0 (B) ^bHf:^^^ KpCRY30 
1 tt g «:fHKff9RE c o R 1 1 u n i t «rfflt\ 3 
7 t tTmKS^^-fr^Lfc^co$r^L > 5 0mM 
hy*®»ffc (pH7. 6), lOraMm^Kh 

— A\ ImM ATP, lOmM MgC l 2 &&XfT 
4 DN A y if—M 1 u n i tOM^»l 

#<oft£l*Ste«&-e*>£) . l 2«Cf l 

it&<et£itlz 0 K*rffi^t\ ffiiE^rfclcft 

V^ggais/^ij tT • =3 y CGSG 50 7 4&£J&W& 
*U ^tW^5 0/ig/ml^imi (K 

2 HP0 4 7 g, KH 2 P0 4 2 g % (NH 4 ) 2 SO 
4 lg,MgS0 4 -7H 2 0 0. 1 g x ^a-^ 

2 o gxt;*^ 1 6 g i y y h^fcswm ic& 

[0 0 7 4] ro»tfi±(05fe**«r*ttlc^»)»*%* 

m^xm^ittzz* ^^U'pCRYsoof^f 

8. 6kb^)DNA^(:M, 7kb<D 

[0 0 7 5] JMHBfti*, i»/<wSM^T*wi 

*J0frofc. ^UW7U «>A • 77^AMJ 2 3 3 
(FERM BP- 1 4 9 7) 7*7 * 5 K p B Y 5 0 2 
10 0ml ©*WBA*«&-C»***aJM*-C* 

1^2 0ml^VMM (2 7 2mMS 
ucrose, 7 mM KH 2 P0 4 % ImM MgC 
1 2 ; P H7. 4) KTSsfrLfc. 
■ ITftfe. 5mlV>'<AfXmttWL\ZUmL % 0. 7 5 
mlOifolSt, mzX'&b1\fz77X* KDNAMR5 
On 1 tSrffi^U tK^(^T2 0»Itt o ^-v 
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KttM) Srfflv^r, 2 50 0^ 

K 2 5 m FDdttSU '<fV*%ftm&fc*$\Z2 0# 
L£ 0 3 m 1 OfiHE A»Jft^» L 3 OlCiC 

T1P*I«#**, *tWi/yi5/ig/ml (©**« 

&3 /7^U'pCRY3Q-AK 



^93 (A) *cffi«0*tt€rffl^r^7^$ K«rt»fc. 

[0 0 7 6] 
[&3] 



fl%r&ffrO*:t £ (kb) 



BamHI 


1 


10.4 






Kpn I 


1 


10.4 






S a c 1 


1 


10.4 






Xhol 


1 


10.4 






EcoRI 


2 


1.7,8. 


7 




X b a I 


2 


3. 4, 7. 


0 




S p h I 


3 


1. 7, 2. 


l % 6. 


6 


P s t I 


4 


0. 4, 1. 


7, 3. 


3, 5. 0 



[0 0 7 7] ±B©M«**fcJ:0WtWl*C>Hft;/? 

K^rpCRY30-AKiM Lfc 0 ft*J % 
S KpCRY3 0-AKiCi#)^aiE*$Hfe><Utf/< 
^rU^A. 7 7/UMJ 2 3 3-AKte, *«»o< 
tfifiK 1 TB 1 » 3 *<?>X*tt«R±*X*X«tt«W 
^IC, ftX9FS«$l 2 6 5 8^ (FERM P-l 
2 6 5 8) £ L"C*ffci3F*LTV*S. 

[0078] mmm 1 

y^e/^rU » A - 7 7>UMJ 2 3 3g>AEC»tt 

1) AECiStt«cO»« 

(£1*0. 4%, «Bcl. 4%, KH 2 P0 4 0. 
0 5%, K 2 HPO~ 4 "0; 0 5%; MgS0 4 '• 7H 2 

0 0. 05%, FeS0 4 ■ 7H 2 O 6mg/K 
MnS0 4 -4-6H 2 0 6mg/l, ^f>20 

Ome/u fr^isiiooMg/K 

&0. 1% % flHS^^O. 1%) 50ml^500m 

1 = MMTU pH7«lf: 
^HT/<^y.*A • 2 3 3«rttl 

U Mftlc^a^<:5 g/l «>aKlctt6J:3lc 
AO*., 3 0t:iCT2 am&ftMtrfiftofc. 

[0 0 7 9] H^^rdlilX L, TM/^77- (T r i s 
24. 2g/l, Tl/^yi23. 2g/l<Of££2 



5ml £0. 2N NaOHl 5ml 



L, 10 0 



N-^fvV-N' --ho-N-^ hn^7^^y3 0 

[0080] zowfttmm&iMs&m (*-?%/m % 

S*»:***£lfc<) (cr 2®i5t»Lfco*>, aecio 
g/1 *S*P*-a¥*«ft (**0. 2%, «££0. 7 
%, KH 2 P0 4 0. 0 5%, K 2 HP0 4 0. 0 5 
%, MgS0 4 • 7H 2 O 0. 05%, FeS0 4 • 
7H 2 O 6mg/l,MnS0 4 • 4-6H 2 O 6 



mg/1, P-ftfy2 00Mg/l, f7;>M 
Il00u/lx ^20g/l, ^/W^— *2% 

(KMtt).] tc&ftu 3 oilers bmj&bu 

[0 0 8 1 J &K3i£fc=ic!--£l 0 0m 1 C0±te^ 
Jft£fflV*TJ&IIU 2 Effect, L-'J^03l 

fyyj— (&&LC-5A) ^ffl^Tf?^ofc 0 CO 

letter* L< it* Lfc**sfr&U 

[0 0 8 2] yi/^<^7!J ?A • 77/^MJ 233 
-L e u-AEC-L y s 1 6 3 (FERM P-13 
5 12), • 77^AMJ 2 3 3- 

AEC-Lys84 (FERMP- 13 5 11) , :/U 
£A . 77^AMJ 233-AEC-Lys 
24 2 (FERMP- 1 3 5 1 3) , ^l/^f!)!) 
A . 77/UMJ 2 3 3-AEC-Ly s 4 0 (FER 
MP- 1 3 5 10) o 

[0 0 8 3] Jb1BLfc*S*WU S*JRo<tfifillT 
lit 1 *<OX«tt«R±«I*X«tt«W*gf«c#f6 

[0 0 8 4] 

2) AECitt^7^/^h^t- ggjjOffig 

(^0. 4%, BSKT^^^Al. 4%, KH 
2 P0 4 0. 0 5%, K 2 HP0 4 0. 0 5%, MgS 
0 4 • 7H 2 O 0 . 0 5%, C a C 1 2 • 2 H 2 O 
2 p pnu F e S0 4 . • 7 H 2 O 2ppm, MnSO 
4 • 4 ~ 6 H z O 2 p p m, Z n S 0 4 • 7 H 2 O 
2ppm, NaCl 2ppm, W^2 0 0/ig/ 
1 , fT^'HCl 100/ig/l, ^f^/S 
0. 1%, »Si^0. 1%) lOml^240^ 
flC^OU ttffi WpH7. 0) Ufcft±ffil) 

-?'&itAEcm&&Gi'Z>y\st:s<?T}) vj* • 77^ 
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A ( Brevi bacterium f 1 a v u m ) £r 

[0085] *®mmm (^=t-*s%. 

rv^!>A2. 3%, KH 2 P0 4 0. 0 5%, K 2 
HP0 4 0. 05%, MgS0 4 -7H 2 0 0.05 
%. FeS0 4 • 7H 2 O 20ppm, MnS0 4 ■ 
4-6H 2 0 20ppm. ^tfV2 00pg/U 
fT^-HCl 100iig/U *f^K0. 1 
%. 0. 3%) cD100ml&500ml^ 

H^7 7^ = l:m #0i(12Ot;, 2 0» 
«fjEW***<0 1 m 1 »LTill3 3tCT2 4^ 

[00 8 6] *«»T«* 100ml 
ISfcT*88L K*lR«*HT»#Lfc«*S: 10 0m 

MV>m*vvj*ismm (pH7. s> ■ci@«a*», 

Fia«jS*2ml«IPU ^/7^Mlg^Mt 
■f8i:tf*S:flH*Lfcft» 12, OOOrpm, 4 

s+«s*s* tr^/<7^^»*y i>a ( P H8) io 

5 0mM s AT P 2 0 raM, MgS0 4 • 7H 2 O 3 
OmM, Tris-HCl (pH8) 1 0 OmM, fc K 
D^rWUT 5 ^6 0 OmM) KBIBLfc±WO. 1ml 

^tiMimuafc©^ 3 7 t t-eu$[$&tf:£ 

it*:* w*t(C2. 5m 1 OSM (5%F cCI 3 -6 
H 2 Ot, 12%TCA£3N HCl^i^tfc 
t><D] SrSsflOU i£'k&±tfftf>5 4 0 nmW&ftMZm 

[0087re»^^y "(Th r) ,~ V *J> 

(Lys) &ti<>it<mmu<ot$<Dm*i 0 0£ U 

:ilW6Thr t L y s &*-;frveft 1 0 0 mM. 2 

»±S[(o«c<^r *'</i> h *1 — woRMttm* o %-cfc 

6<a(::*fU ^MJ 23 3-Leu-AEC-Ly 
sl63, MJ 2 3 3-AEC-LYS84, MJ23 
3-AEC-Ly s 2 4 2, MJ23 3-AEC-L y 
s4 0*CMiX^7 0%, 5 0%. 8 0%, 4 0%"C 
fcofc. +fcfct,AECffiHt«D«B#l , 2. 3, 4, 
"Cft, 7^>Kt-^Lys, Th r KSt-fS^ 

[00 8 8] 2 

[0089] se>ixfca«c«r i omg/m i ommzy 

Afc£tf 1 OmM NaC 1 - 2 OmMM)7« 
fffiS (pH8. 0) -ImM EDTA-2Nag|$l 



1 0 On g/m 1 lCtt&£?(CffiJ)nU 3 7t-ClW 
0. 5%fcfc6J:5fc*toU 5 0t:T»6B*|lll«fiLT 

£fi;fcig'fc#B (5, ooox g% 2 0M io 

0. 3M&4^J:5KttftlLfctft % 2fflFfi^^y-/u 

5DNA«r^7^*e*tH, 7 0%x^;-;u-Cil 
i*Lfc8L M&L/io ftbtlfcDNAlCl OmMh U X 
(pH7. 5) -ImM EDTA • 2NaffiK 

5mi£*q;i, 4lC"e— *IMU SMfcolHMcjei* 

[0 0 9 0] ±fiB"C#M*i»e>»?>ixfc»fi«:D 
NA&fflRIMfEc oR] t NruI^lOunits 
U KpUCl 1 9fcMHViRE 

coRI, Sma I#2un i t stMlfc^^ 
*fi-frU 5 OmM h y (pH7. 6) , 10 

mMi?f^Kh-^ ImM ATP, 1 OmMM 
gCl 2 RtfT4 DNAU if— tf 1 u n i t (D&f&ft 

[0 0 9 1] K»**:flt\ mtiJ 

Jis\s $ Afcfe (Journal ofMolecular 
Biology 5 3 , 1 5 9, 1 9 70) ia?), 

T • ^ y CG S C 5 0 7 4 ( t h r Al 101, ly 
s C1001, met L100 0) [( )F*}|*7 
7/</Vh^rt- Vfefc^m (genotype) £^ 

1") «r#**«E»u, 7ytvyy5 0mgmi 

(K 2 HP0 4 7 g, KH 2 P0 4 2 g (N 
H 4 ) 2 S0 4 1 g, Mg S0 4 • 7H 2 O 0.1 
g, ^3-720g, «^16g, lVyhMZt* 
Ty7) \C£*m*l,1Z 9 ifLT^^^n^-^A 
EC5g/l«r^tfPia«*iajc#**ttL, AECSt 

[0 0 9 2] Z<D&+(D&j&±.<D&1f&Z1$&:{Z±')m 

##*u ^ti$j:^/7 7^ kdna«*wu m 
7?x% b*$:mvmmiz£'r)£*wm\^ mu-*? 

/Vf^»)^^r^t^r5, zfy** KpUCl 
19(Of^3. 2 k hnDNAWrfrlzmZs 

7 k boftADNAmftfr&ibbiiito &m<Dfflm-e® 

WiLfZt2<o. 7kb<DDNA»r^W 

^bn/tt^ir t> phi ^ne^iic^Lfc^r^o 

[0 0 9 3] "£fc_hf2"C#fcM J 23 3-Le u-AE 
C-Ly s 1 6 3£*)'&btlttX . 7 k b WDNASrK* 
^A^^fc^y^^ K (T'y^ ^ KpUC 1 1 9 -A 

K8 3 5) &&mfflfmm-?wmi,x* wwtmx<o±z 
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[0 0 9 4] 

Hi ^7^$KpUC119-AK835 



mmmm 



mmmfrioizz £ (kb) 



BamH I 
Bgl II 
Hind III 



1 

2 
2 



4. 9 

4. 2, 0. 6 
3. 6, 1. 2 



[0095] fc*5, tt&Mfca>b*btlfcl. 7kbO 
DNA»fr#*AS*lfc#7^;*S K<D©JffiB*Stgg«8 
ttSfcfc .fctfW^ffifr *>* # * 14* 4 fc* Ufc t <0 fc H 

[00 96] 3lttM3 

HifeflJ 2 -C# Hfc 7 -f - K'< y * -f ^ t If 3 V<0« 

r; -tO**E^J«:^9^5 KpUCl 1 8£/tl4pU 
C 1 1 9frJBt'>5i??C? 1^*7- Klfttfe (dideox 
y chaintermination^fc, Songe 
r et. a 1 . , Proc. Natl. Acad. R 
e s. USA. , 7j4, 5463, 1 9 7 7 ) lc£ 9 ifc 

[0097] ^r^Sffi^j^o^-— /yy-f-fy^7 

2-5 K^-rtttKfllfcfl-i-* 4 2 1 {@<DT S / 
■tfca-K+S 1 2 6 3«»»J:9«J*$*tTl^ri: 
WILft. *WEWJ4» m±m<0T*s</l>h*1~~ £ 



JWSr fcfcJlO 2 7 9#B*>T5 / Ifcj&SA I a^bT 
h r IC^ibL/JitO (K^iJ##2) , 8 3 6#I<OC/J3 
Tfc*JW6^tlC*9 2 7 9#e<DT^/^A I a 
HVa \^mtLfth<D (jfifl|##3) , 9 0 2#@ 
0>ca*TK£*-t-ar£fc«fc9 3 0 l#Btf>TS 
SerHPheC«tlfct)0 <K?IJ#*4) , 9 2 
3#a<OCa*T{££te1-*C£fcJ:9 3 0 8§iOT^ 

[0098] mmm4 

Kl7^/</Vh*t- pUC 1 1 9IC*d 
--^^$^7^^ KpUC 1 1 9-AK (#%#J 

1) *Jfl^TT£o#ifcfcT««£»ALfc. 
[0 0 9 9] *1\ pUCll 9-AK«:*fr:nS/x!J 

t7'3yjM109 (£jg&H) CM13K0777 
-V «r«ft**r*«fe«C«VM*«lDNA 
^MUfc. r<Di*g(DNA£, pUC 1 1 9$r95 



[0 100] rtL^**W3-eEv^WUfc«ft»j>Sr* 
*K*tf2 5m e r CO 1 ****DN A£ 4 HSfcSl L 

3'JCGSC5 0 7 4ttc^AU AEC10g/l$r 
[0101] 4Cfc3D--j:t) ^tJiWl:/? * $ K$r 

ttwu sa6«3t^«<o*ft-c«LSia^j^3eufci: 

10 10 2] 11160$ 5 

^7^U f pCRY30-AK8 3 5 cOffodc&Qtj y ^ 
M*fl&^g>3»A 

**«2"e#b*lfc>^7^5 KpUC 1 1 9 -AK83 
5 5 » g£rffi||8iHKE coRI *>4lfN rul^5 
unitsBK 3 7t:TMPSffl£££^##Lfct>cD 

~^U~ 5 OmM !h V Xtmm (pH7. 6), lOmM 
>?7^Wh— ;K ImM ATP, lOmM Mg 
C 1 2 *S4tfT4 D N A 1) 1 un i t©*jj» 

&&toL (#*»o»*#4»»ji*-c*>5) , i2t:-e 

[0103] - ODN A£f8liSI*f&E c o R I 3 u n 

1 t s£#i>3 7ttltifmBU&£lt&MLfti><0£ s 
&3$ffl3(0 (B) tfrVftbtltty?* $ KpCRYS 0 

£rfell8ftiliE c o R I lunit $r/flv\ 3 

7t:-ei^raRrt;$-fr4W»Lfct<o«ra^L, 5 0mM 

MJ*«K*<pH7. 6), lOmMm^^h 
— /V, ImM ATP, lOmM MaCl 2 *5iVT 

4 DN A y t? 1 u n i t (0£jfc#&Ss&l U 
»<0»*r4**«*"C*>6) . 1 2^-Cl 5BMfl»S* 

V^l&xv^aiy fcT • 3yCGSC5074^f|S 
* U #^>f '»5 0M/ml «r*tra«*Jft (K 
2 HP0 4 7 g, KH 2 P0 4 2 g. (NH 4 ) 2 SO 
4 1 g, Mg S0 4 • 7H 2 O 0. lg, >ffr^—7s 

2 0 iKXm* 1 6 g 1 y y h/MCf£A?] 

[0104] r<o^i&±(O^W«e$r^i£tcJ: 
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flV^W^ti^, ^77-;KpCRY30OU 
8. 6kbWDNATO:JOx., 7 k b 

ADNA^/fd^ifrlbftfco ±liWto<Mi*nfc:/7 

[0 10 5] »ft«5»li, «5^Vv*8s«:fllvCR*>fc 

(FERM BP-1 497) /7^U'pBY502 

®#£2 0m 1 <0'*>V*&mWL (2 7 2mMS 
ucrose, 7 mM KH 2 P0 4 v 1 mM MgC 
1 2 ; P H7. 4) \ZX&& Lfc e $ fcfcB*«rJfrk» 



|gLT&tf>, 5mlO/<>U^ffl«jKJCSB»L, 0. 7 5 
miroWt, Wffi-e#e>nfc^7^^ KDNA»«5 

(/W*7KtU4) ££lV>T, 2 500^/u 
k 2 5mFD|C^U /</^S:ffl*D«7k + lC2 0» 
fSlilgLfco £fi£3m I <0flHBA«lfi^L3 OtlC 
Tl«ffl««flL *t^^l5ug/ral (ftfeft 
S) «T^tftt£A*^«!l^«aiL3 0 , C-e2-3anB 

#13 (A) *l;:lBito;frtt£fflV*-C:/7*S Kfcflfc. 

K«r#«MRWR-CfinRLT, SJBrBrtfco 

[0 1 0 6] 
[&5] 



£5 


~7y*^ 


KpCRY3 0-AK8 3 5 


MR** 




ft SHWWj-©** £ (kb) 


B a mH I 


1 


10.4 




Kp n I 


l 


10.4 




Sac 1 


1 


10.4 




Xh o I 


l 


10.4 




E c o R 1 


2 


1.7.8. 


7 


X b a I 


2 


3. 4, 7. 


0 


S p h I 


3 


1. 7, 2. 


1, 6. 6 


Pst I . 


4 


0. 4. 1. 


7, 3. 3. 5. 0 



[0 10 7] ±IB<0lWBR##liJ: 9 «p«<5rt 6*15^7 
*S K£pCRY30-AK8 3 5 t**U. **5, 
7^7^U'pCRY30-AK83 5 K «fc 9 «WE|ft $ 
HfcyutT^^^y • 77/UMJ 2 3 3-AK8 

3 5H ***o < mm iTi i #3 ^iism 

ft :FERM P-1 3508i LT*tt$nTl> 

[0 10 8] HJfe^l6 

J&ifc (%mQ. 4%, fi£&T ? .A 1 . 4%, KH 

2 P0 4 0. 05%, K 2 HP0 4 0. 05%, MgS 

0 4 • 7H 2 O 0. 0 5%, Ca C 1 2 • 2 H 2 O 

2 p pm, F e S0 4 • 7H 2 O 2 p p nu MnSO 
4 • 4^6H 2 0 2ppnu ZnS0 4 • 7 H 2 O 
2ppm, NaCl 2 p p m, W>2 0 0Mg/ 

K fr^'HCi ioo/£ g /i, 

0. 1%, Sftx^O. 1%) 10ml&500ml 
SE^77^3(c^ 8LW (MpH7. 0) Lfc 
^7*U^^7ll^-77/^ ( Brevibact 
e r i u m f 1 a vum) MJ 2 3 3—AK8 3 5 
(FERM P- 1 350 8#) fcHIU fcBWfc*' 
/l*s-ftfc5 g/I(Di$|^J:p|:M, 3 O^IC 

T2 Brasa^n^tfo^ 0 

[0 10 9] fcfc, (^3-75%, «tt 



7y^7A2. 3%, KH 2 P0 4 0. 0 5%, K 2 
HP0 4 0. 0 5%. Mg S0 4 • 7H 2 O 0.0 5 
%. F e S0 4 • 7H 2 O 2 0 p pm, MnS0 4 ■ 
4-6H 2 O 20ppm, ^X200Mg/K 

1 0 0 it %/ 1 , y&0. 3 

%, Btfoi^o. 3%) (O 1 0 0 0 m 1 £ 2 V y h/U 
*a«L«4WtlCttj&* % ft£ (120U 2 0#R8) 

3l itrfEM^n^ 2 0mi frran t r . ateft 1 o o 

0 r pm, ilfCftl vvm, *&g 3 3*0. pH7. 6iC 
T2 4B*ffii3#£*Tofc 0 

[0 110] #§m7&, 5 0 0 m 1 A^i£<M7 

WL [ (NH 4 ) 2 S0 4 2g/l ; KH 2 P0 4 0. 5 
g/1 ;KH 2 P0 4 0. 5g/l ;MgS0 4 • 7H 
2 0 0. 5g/l ;FeS0 4 • 7H 2 O 20pp 
m;MnS0 4 • 4^6H 2 O 20ppm;f7^ 
i®il0OMg/l ;pH7. 6) (OlOOOmli: 

^3—^9 g&gsAflLT, («]&ft3 OOrpm, ii^ 
SO. Ivvra, (6^33^, pH7. 6JCT24^ffi 

[0111] ££*I73L il'L^lg (4 0 0 0 r p m. 
Uttfc. wtf>&£&T&<Oig£j£5 0 Om 1 
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[o 1 1 21 tt&mtLx. m»o>«kmcx s ? 

l/f/^fy)A'77/UMJ 2 3 3 (FERM B 
P- 1 4 9 7) fei^l/tr^f y £A • 7 



J 2 3 3-AK (FERM P-1 2 6 58) &tg< 

I 0 1 131 
[£6] 



MJ233-AK835 

MJ233-AK 

MJ233 



pCRY30-AK835 
pCRY30~AK 



8. Og/1 
1. 5g/l 
0. 6g/l 



[0 1 14] 

: 1263 

mm<D$i : MR 

: 

&?lj<£>^£ : Genomic DNA 

GTC GCC CTG GTC GTA CAG AAA TAT GGC GGT TCC 
Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser 

1 5 10 

GAA CGC ATT AGA AAC GTC GCT GAA CGG ATC GTT 
Glu Arg lie Arg Asn Val Ala Glu Arg He Val 

20 25 
GGA AAT AAT GTC GTG GTT GTC TGC TCC GCA ATG 
Gly Asn Asn Val Val Val Val Cys Ser Ala Met 

35 40 
GAG CTT CTA GAA CTT GCT GCG GCA GTG AAT CCC 
Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro 

50 55 
GAA ATG GAT ATG CTC CTG ACT GCT GGT GAG CGT 
Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg 
65 70 75 

GTC GCC ATG GCT ATT GAG TCC CTG GGT GCA GAG 
Val Ala Met Ala He Glu Ser Leu Gly Ala Glu 

85 90 
GGT TCT CAG GCT GGT GTG CTC ACC ACC GAG CGT 
Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg 

100 105 
ATT GTT GAT GTC ACT CCA GGT CGT GTG CGT GAA 
Tie Val Asp Val Thr Pro Gly Arg Val Arg Glu 

115 120 
AAG ATC TGC ATT GTT GCT GGT TTC CAG GGT GTC 
Lys lie Cys He Val Ala Gly Phe Gin Gly Val 

130 135 
GAT GTC ACC ACG TTG GGT CGC GGT GGT TCT GAT 
Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp 
145 150 155 



2 O 0 Omg 
4 0 Omg 
1 2 Omg 



tfe& : MJ233 

4$&£^i-f5^ : peptide 
: 1-1263 

[0 115] 



TCG CTT 
Ser Leu 

GCC ACC 
Ala Thr 

GGA GAC 
Gly Asp 
45 

CTT CCG 
Val Pro 
60 
ATT TCT 
He Ser 

GCT CAA 
Ala Gin 

CAC GGA 
His Gly 

GCA CTC 
Ala Leu 
125 
AAT AAG 
Asn Lys 
140 

ACC ACT 
Thr Thr 



GAG AGT GCG 
Glu Ser Ala 
15 

AAG AAG Ga 
Lys Lys Ala 
30 

ACC ACG GAT 
Thr Thr Asp 

CCA GCT CGT 
Pro Ala Arg 

AAC Ga CTC 
Asn Ala Leu 
80 

TCT TTC ACG 
Ser Phe Thr 
95 

AAC GCA CGC 
Asn Ala Arg 
110 

GAT GAG GGC 
Asp Glu Gly 

GAA ACC CGC 
Glu Thr Arg 

GCA GTT GCA 
Ala Val Ala 
160 



-16- 



TTG GCA 
Leu Ala 

GAC GGC 
Asp Gly 

CTG GAA 
Leu Glu 

TCC AAG 
Ser Lys 
210 
GTG CCA 
Val Pro 
225 

ATT GCC 
lie Ala 

GGT GTC 
Gly Val 

TCC GAT 
Ser Asp 



GCT GCT 
Ala Ala 

GTG TAC 
Val Tyr 
180 
AAG CTC 
Lys Leu 
195 

ATT TTG 
lie Leu 

CTT CGC 
Leu Arg 

GGC TCT 
Gly Ser 

GCA ACC 
Ala Thr 
260 
AAG CCA 
Lys Pro 
275 

ATC AAC 
lie Asn 



GCA GAA 
Ala Glu 
290 

GAC GGC ACC ACC 
Asp Gly Thr Thr 
305 

Arg Ala Met Glu 



CTG AAC 
Leu Asn 
165 

ACC GCT 
Thr Ala 

AGC TTC 
Ser Phe 

GTG CTA 
Val Leu 

GTA CGC 
Val Arg 
230 
ATG GAG 
Met Glu 
245 

GAC AAG 
Asp Lys 

GGC GAG 
Gly Glu 

ATT GAC 
He Asp 



GCT GAT 
Ala Asp 

GAC CCG 
Asp Pro 

GAA GAA 
Glu Glu 
200 
CGC ACT 
Arg Ser 
215 

TCG TCT 
Ser Ser 

GAT ATT 
Asp He 

TCC GAA 
Ser Glu 

GCT GCG 
Ala Ala 
280 
ATG GTT 
Met Val 
295 

ACG TTC 
Thr Phe 



AAT GTG 
Asn Val 

GGC ATG 
Gly Met 

CGC GAT 
Arg Asp 
370 
ATT TCC 
He Ser 
385 

CTG CAT 
Leu His 

GCA GGC 
Ala Gly 



CTT TAC 
Leu Tyr 
340 
AAG TCT 
Lys Ser 
355 

GTC AAC 
Val Asn 



GAC ATC 
Asp He 
310 

He Leu Lys Lys 
325 

GAC GAC CAG GTC 
Asp Asp Gin Val 



CAC CCA 
His Pro 

GTG AAC 
Val Asn 



GTG CTG ATC CGT 
Val Leu He Arg 
390 

GAG CAG TTC CAG 
Glu Gin Phe Gin 
405 

ACC GGA CGC 
Thr Gly Arg 
420 



GGT GTT 
Gly Val 
360 
ATC GAA 
He Glu 
375 

GAA GAT 
Glu Asp 



GTG TGT 
Val Cys 
170 
CGC ATC 
Arg lie 
185 

ATG CTG 
Met Leu 

GTT GAA 
Val Glu 

TAT AGC 
Tyr Ser 

CCT GTG 
Pro Val 
250 
GCC AAA 
Ala Lys 
265 

AAG GTT 
Lys Val 

CTG CAG 
Leu Gin 

ACC TGC 
Thr Cys 

Leu Gin 
330 
GGC AAA 
Gly Lys 
345 

ACC GCA 
Thr Ala 

TTG ATT 
Leu He 

GAT CTG 
Asp Leu 



GAG ATT 
Glu He 

GTT CCT 
Val Pro 

GAA CTT 
Glu Leu 

TAC GCT 
Tyr Ala 
220 
AAT GAT 
Asn Asp 
235 

GAA GAA 
Glu Glu 

GTA ACC 
Val Thr 

TTC CGT 
Phe Arg 



TAC TCA 
Tyr Ser 

AAT GCT 
Asn Ala 
190 
GCT GCT 
Ala Ala 
205 

CGT GCA 
Arg Ala 

CCC GGC 
Pro Gly 

GCA GTC 
Ala Val 

GTT CTG 
Val Leu 
270 
GCG TTG 
Ala Leu 
285 

TCC TCT 
Ser Ser 



AAC GTC 
Asn Val 
300 
CCT CGC 
Pro Arg 
315 

Val Gin Gly Asn 



TCT GAC 
Ser Asp 



CTG GGC GGC GAA 
Leu Gly Gly Glu 
410 



GTC TCC 
Val Ser 

GAG TTC 
Glu Phe 

TCC ACC 
Ser Thr 
380 
GAT GCT 
Asp Ala 
395 

GAC GAA 
Asp Glu 



CTC GTG 
Leu Val 
350 
ATG GAA 
Met Glu 
365 

TCT GAG 
Ser Glu 



GAT GTT 

Asp Val 
175 

CAG AAG 

Gin Lys 

GTT GGC 
Val Gly 

TTC AAT 
Phe Asn 

ACT TTG 
Thr Leu 
240 
CTT ACC 
Leu Thr 
255 

GGT ATT 
Gly He 

GCT GAT 
Ala Asp 

GTG GAA 
Val Glu 

GGA CGC 
Gly Arg 
320 
Trp Thr 
335 

GGT GCG 
Gly Ala 

GCT CTG 
Ala Leu 

ATC CGC 
He Arg 



GCT GCA CGT GCA 
Ala Ala Arg Ala 
400 

GCC GTC GTT TAT 
Ala Val Val Tyr 
415 
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10 116] £?U#^ : 2 : -f^V'^TV *} J* Vy^Jx 

E?lJ<D^£ : 1263 : MJ233-Leu-AEC-Lysl63 

m<0& : -*m : Peptide 

h D v?- : : 1-1263 

ffi#l<D«H : Genomic DNA W&Z&fe Lttfe : E 

£2)1 [0117] 

EM 

CTG GCC CTG GTC GTA CAG AAA TAT GGC GGT TCC TOG CTT GAG AGT GCG 
Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

GAA CGC ATT AGA AAC GTC GCT GAA CGG ATC GTT GCC ACC AAG AAG GCT 
Glu Arg lie Arg Asn Val Ala Glu Arg He Val Ala Thr Lys Lys Ala 

20 25 30 

GGA AAT AAT GTC GTG GTT GTC TGC TCC GCA ATG GGA GAC ACC ACG GAT 
Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

GAG CTT CTA GAA CTT GCT GCG CCA GTG AAT CCC GTT CCG CCA GCT CGT 
Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

GAA ATG GAT ATG CTC CTG ACT GCT GGT GAG CGT ATT TCT AAC GCT CTC 
Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg lie Ser Asn Ala Leu 
65 70 75 80 

GTC GCC ATG GCT ATT GAG TCC CTG GGT GCA GAG GCT CAA TCT TTC ACG 
Val Ala Met Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

GGT TCT CAG GCT GGT GTG CTC ACC ACC GAG CGT CAC GGA AAC GCA CGC 
Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 110 

ATT GTT GAT GTC ACT CCA GGT CGT GTG CGT GAA GCA CTC GAT GAG GGC 
lie Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

AAG ATC TGC ATT GTT GCT GGT TTC CAG GGT GTC AAT AAG GAA ACC CGC 
Lys He Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

GAT GTC ACC ACG TTG GGT CGC GGT GGT TCT GAT ACC ACT GCA GTT GCA 
Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

TTG GCA GCT GCT CTG AAC GCT GAT GTG TGT GAG ATT TAC TCA GAT GTT 
Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu Tie Tyr Ser Asp Val 

165 170 175 

GAC GGC GTG TAC ACC GCT GAC CCG CGC ATC GTT CCT AAT GCT CAG AAG 
Asp Gly Val Tyr Thr Ala Asp Pro Arg He Val Pro Asn Ala Gin Lys 

180 185 190 

CTG GAA AAG CTC AGC TTC GAA GAA ATG CTG GAA CTT GCT GCT GTT GGC 
Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

195 200 205 

TCC AAG An TTG GTG CTA CGC AGT GTT GAA TAC GCT CGT GCA TTC AAT 
Ser Lys He Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 
210 215 220 
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CTG CCA 
Val Pro 
225 

ATT GCC 
lie Ala 

GCT GTC 
Gly Val 
TCC GAT 
Ser Asp 

GCA GAA 
Ala Glu 
290 
GAC GGC 
Asp Gly 
305 

CGT GCG 
Arg Ala 

AAT GTG 
Asn Val 

GGC ATG 
Gly Met 

CGC GAT 
Arg Asp 
370 
ATT TCC 
lie Ser 
385 

CTG CAT 
Leu His 

GCA GGC 
Ala Gly 

[0118] : 3 

E?iJtf)£i* : 1263 

&w<nm : mm 

&M<DMM : Genomic DNA 

mm 

GTG GCC 
Val Ala 



CTT CGC GTA 
Leu Arg Val 

GGC TCT ATG 
Gly Ser Met 
245 

GCA ACC GAC 
Ala Thr Asp 
AAG CCA GGC 
Lys Pro Gly 
275 

ATC AAC ATT 
Tie Asn Tie 

ACC ACC GAC 
Thr Thr Asp 

ATG GAG ATC 
Met Glu lie 

325 

CTT TAC GAC 
Leu Tyr Asp 

340 
AAG TCT CAC 
Lys Ser His 
355 

GTC AAC GTG 
Val Asn Val 

GTG CTG ATC 
Val Leu lie 

GAG CAG TTC 
Glu Gin Phe 
405 

ACC GGA CGC 
Thr Gly Arg 
420 



CGC TCG 
Arg Ser 
230 

GAG GAT 
Glu Asp 

AAG TCC 
Lys Ser 
GAG ACT 
Glu Thr 

GAC ATG 
Asp Met 
295 
ATC ACG 
He Thr 
310 

TTG AAG 
Leu Lys 

GAC CAG 
Asp Gin 

CCA GGT 
Pro Gly 

AAC ATC 
Asn He 
375 
CGT GAA 
Arg Glu 
390 

CAG CTG 
Gin Leu 



TCT TAT AGC 
Ser Tyr Ser 

ATT (XT GTG 
He Pro Val 
250 

GAA GCC AAA 
Glu Ala Lys 
GCG AAG GTT 
Ala Lys Val 
280 

GTT CTG CAG 
Val Leu Gin 

TTC ACC TGC 
Phe Thr Cys 

AAG CTT CAG 
Lys Leu Gin 
330 

GTC GGC AAA 
Val Gly Lys 

345 
GTT ACC GCA 
Val Thr Ala 
360 

GAA TTG ATT 
Glu Leu He 

GAT GAT CTG 
Asp Asp Leu 

GGC GGC GAA 
Gly Gly Glu 
410 



AAT GAT 
Asn Asp 
235 

GAA GAA 
Glu Glu 

GTA ACC 
Val Thr 
TTC CGT 
Phe Arg 

AAC GTC 
Asn Val 
300 
CCT CGC 
Pro Arg 
315 

GTT CAG 
Val Gin 

GTC TCC 
Val Ser 

GAG TTC 
Glu Phe 

TCC ACC 
Ser Thr 
380 
GAT GCT 
Asp Ala 
395 

GAC GAA 
Asp Glu 



CCC GGC 
Pro Gly 

GCA GTC 
Ala Val 

GTT CTG 
Val Leu 
GCG TTG 
Ala Leu 
285 

TCC TCT 
Ser Ser 

TCT GAC 
Ser Asp 

GGC AAC 
Gly Asn 

CTC GTG 
Leu Val 
350 
ATG GAA 
Met Glu 
365 

TCT GAG 
Ser Glu 



ACT TTG 
Thr Leu 
240 
CTT ACC 
Leu Thr 
255 

GGT ATT 
Gly He 
GCT GAT 
Ala Asp 

GTG GAA 
Val Glu 

GGA CGC 
Gly Arg 
320 
TGG ACC 
Trp Thr 
335 

GGT GCG 
Gly Ala 

GCT CTG 
Ala Leu 

ATC CGC 
He Arg 



GCT GCA CGT GCA 
Ala Ala Arg Ala 
400 

GCC GTC GTT TAT 
Ala Val Val Tyr 
415 



: MJ233-AEC-Lys84 

W&te&t&^r : peptide 
: 1-1263 

[0 119] 



CTG GTC GTA CAG AAA TAT GGC GGT TCC TCG CTT GAG AGT GCG 
Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 
15 10 15 

GAA CGC ATT AGA AAC GTC GCT GAA CGC ATC GTT GCC ACC AAG AAG GCT 
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Glu Arg He Arg Asn 
20 

GCA AAT AAT GTC GTG 
Gly Asn Asn Val Val 
35 

CTA GAA CTT 
Leu Glu Leu 



GAG CTT 
Glu Leu 
50 

GAA ATG 
Glu Met 
65 

GTC GCC 
Val Ala 

GGT TCT 
Gly Ser 

ATT GTT 

He Val 

AAG ATC 
Lys lie 
130 
GAT GTC 
Asp Val 
145 

TTG GCA 
Leu Ala 

GAC GGC 
Asp Gly 

CTG GAA 
Leu Glu 

TCC AAG 
Ser Lys 
210 
GTG CCA 
Val Pro 
225 

ATT GCC 
He Ala 

GGT GTC 
Gly Val 

TCC GAT 
Ser Asp 



Val Ala Glu Arg He Val 

25 

GTT GTC TGC TCC GCA ATG 
Val Val Cys Ser Ala Met 
40 

GCA GTG AAT CCC 
Ala Val Asn Pro 



Ala Thr Lys Lys Ala 
30 

ACC ACG GAT 
Thr Thr Asp 



GAT ATG CTC 
Asp Met Leu 

ATG GCT ATT 
Met Ala He 
85 

CAG GCT GGT 
Gin Ala Gly 

100 
GAT GTC ACT 
Asp Val Thr 
115 

TGC ATT GTT 
Cys He Val 

ACC ACG TTG 
Thr Thr Leu 

GCT GCT CTG 
Ala Ala Leu 
165 

GTG TAC ACC 
Val Tyr Thr 

180 
AAG CTC AGC 
Lys Leu Ser 
195 

ATT TTG GTG 
He Leu Val 

CTT CGC GTA 
Leu Arg Val 

GGC TCT ATG 
Gly Ser Met 
245 

GCA ACC GAC 
Ala Thr Asp 

260 
AAG CCA GGC 
Lys Pro Gly 
275 



GCT GCG 
Ala Ala 
55 

CTG ACT 
Leu Thr 
70 
GAG TCC 
Glu Ser 

GTG CTC 
Val Leu 

CCA GGT 
Pro Gly 

GCT GGT 
Ala Gly 
135 
GGT CGC 
Gly Arg 
150 

AAC GCT 
Asn Ala 

GCT GAC 
Ala Asp 

TTC GAA 
Phe Glu 

CTA CGC 
Leu Arg 
215 
CGC TCG 
Arg Ser 
230 

GAG GAT 
Glu Asp 

AAG TCC 
Lys Ser 

GAG GTT 
Glu Val 



GCT GGT 
Ala Gly 

CTG GGT 
Leu Gly 

ACC ACC 
Thr Thr 
105 
CGT GTG 
Arg Val 
120 

TTC CAG 
Phc Gin 

GGT GGT 
Gly Gly 

GAT GTG 
Asp Val 

CCG CGC 
Pro Arg 
185 
GAA ATG 
Glu Met 
200 

ACT GTT 
Ser Val 

TCT TAT 
Ser Tyr 

ATT CCT 
He Pro 

GAA GCC 
Glu Ala 
265 
GCG AAG 
Ala Lys 
280 



GAG CGT 
Glu Arg 
75 

GCA GAG 
Ala Glu 
90 
GAG CGT 
Glu Arg 

CGT GAA 
Arg Glu 

GGT GTC 
Gly Val 

TCT GAT 
Ser Asp 
155 
TGT GAG 
Cys Glu 
170 

ATC GTT 
He Val 

CTG GAA 
Leu Glu 

GAA TAC 
Glu Tyr 

AGC AAT 
Ser Asn 
235 
GTG GAA 
Val Glu 
250 

AAA GTA 
Lys Val 

GTT TTC 

Val Phe 



GGA GAC 
Gly Asp 
45 

GTT CCG 
Val Pro 
60 
ATT TCT 
He Ser 

GCT CAA 
Ala Gin 

CAC GGA 
His Gly 

GCA CTC 
Ala Leu 
125 
AAT AAG 
Asn Lys 
140 

ACC ACT 
Thr Thr 

ATT TAC 
lie Tyr 

CCT AAT 
Pro Asn 

CTT GCT 
Leu Ala 
205 
GCT CGT 
Ala Arg 
220 

GAT CCC 
Asp Pro 

GAA GCA 
Glu Ala 

ACC GTT 
Thr Val 

CGT GCG 
Arg Ala 
285 



CCA GCT CGT 
Pro Ala Arg 

AAC GCT CTC 
Asn Ala Leu 
80 

TCT TTC ACG 
Ser Phe Thr 
95 

AAC GCA CGC 
Asn Ala Arg 
110 

GAT GAG GGC 
Asp Glu Gly 

GAA ACC CGC 
Glu Thr Arg 

GCA GTT GCA 
Ala Val Ala 
160 

TCA GAT GTT 
Ser Asp Val 
175 

GCT CAG AAG 
Ala Gin Lys 
190 

GCT GTT GGC 
Ala Val Gly 

GCA TTC AAT 
Ala Phe Asn 

GGC ACT TTG 
Gly Thr Leu 
240 

CTC CTT ACC 
Val Leu Thr 

255 
CTG GGT ATT 
Leu Gly He 
270 

TTG GCT GAT 
Leu Ala Asp 
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CCA CAA 
Ala Glu 
290 
GAC CGC 
Asp Gly 
305 

CGT GCG 
Arg Ala 

AAT GTG 
Asn Val 

GGC ATG 
Gly Met 

CGC GAT 
Arg Asp 
370 
ATT TCC 
He Ser 
385 

CTG CAT 
Leu His 

GCA GGC 
Ala Gly 

[0120] IBJIJS^ : 4 
&MV>&£ : 1263 

wmnm : mm 

&fl\<D&M : Genomic DNA 

mm 

GTG GCC 
Val Ala 
1 

GAA CGC 
Glu Arg 

GGA AAT 
Gly Asn 

GAG CTT 
Glu Leu 
50 

GAA ATG 
Glu Met 
65 



ATC AAC ATT GAC 
lie Asn lie Asp 



ACC ACC 
Thr Thr 

ATG GAG 
Met Glu 

CTT TAC 
Leu Tyr 
340 
AAG TCT 
Lys Ser 
355 

GTC AAC 
Val Asn 



GAC ATC 
Asp He 
310 
ATC TTG 
He Leu 
325 

GAC GAC 
Asp Asp 

CAC CCA 
His Pro 

GTG AAC 
Val Asn 



GTG CTG ATC CGT 
Val Leu lie Arg 
390 

GAG CAG TTC CAG 
Glu Gin Phe Gin 
405 

ACC GGA CGC 
Thr Gly Arg 
420 



ATG GTT 
Met Val 
295 

ACG TTC 
Thr Phe 

AAG AAG 
Lys Lys 

CAG GTC 
Gin Val 

GGT GTT 
Gly Val 
360 
ATC GAA 
He Glu 
375 

GAA GAT 
Glu Asp 

CTG GGC 
Leu Gly 



CTG CAG 
Leu Gin 

ACC TGC 
Thr Cys 

CTT CAG 
Leu Gin 
330 
GGC AAA 
Gly Lys 
345 

ACC GCA 
Thr Ala 

TTG ATT 
Leu lie 

GAT CTG 
Asp Leu 

GGC GAA 
Gly Glu 
410 



AAC GTC TCC 
Asn Val Ser 

300 
CCT CGC TCT 
Pro Arg Ser 
315 

GTT CAG GGC 
Val Gin Gly 

GTC TCC CTC 
Val Ser Leu 

GAG TTC ATG 
Glu Phe Met 
365 

TCC ACC TCT 
Ser Thr Ser 

380 
GAT GCT GCT 
Asp Ala Ala 
395 

GAC GAA GCC 
Asp Glu Ala 



TCT GTG GAA 
Ser Val Glu 

GAC GGA CGC 
Asp Gly Arg 
320 

AAC TGG ACC 
Asn Trp Thr 

335 
GTG GGT GCG 
Val Gly Ala 
350 

GAA GCT CTG 
Glu Ala Leu 

GAG ATC CGC 
Glu lie Arg 

GCA CGT GCA 
Ala Arg Ala 
400 

GTC GTT TAT 
Val Val Tyr 
415 



: MJ233-AEC-Lys242 

: peptide 
Snfeteg : 1-1263 

[0 12 1] 



CTG GTC 
Leu Val 

ATT AGA 
lie Arg 
20 

AAT GTC 
Asn Val 

35 
CTA GAA 
Leu Glu 

GAT ATG 
Asp Met 



GTA CAG 
Val Gin 
5 

AAC GTC 
Asn Val 

GTG GTT 
Val Val 

CTT GCT 
Leu Ala 

CTC CTG 
Leu Leu 
70 



AAA TAT 

Lys Tyr 

GCT GAA 
Ala Glu 

GTC TGC 
Val Cys 
40 

GCG GCA 
Ala Ala 
55 
ACT GCT 
Thr Ala 



GGC GGT 
Gly Gly 
10 

CGG ATC 
Arg He 

25 
TCC GCA 
Ser Ala 

GTG AAT 
Val Asn 

GGT GAG 
Gly Glu 



TCC TCG 
Ser Ser 

GTT GCC 
Val Ala 

ATG GGA 
Met Gly 

CCC GTT 
Pro Val 
60 

CGT ATT 
Arg He 
75 



CTT GAG 
Leu Glu 

ACC AAG 
Thr Lys 
30 

GAC ACC 
Asp Thr 

45 
CCG CCA 
Pro Pro 



ACT GCG 
Ser Ala 

15 
AAG GCT 
Lys Ala 

ACG GAT 
Thr Asp 

GCT CGT 
Ala Arg 



TCT AAC GCT CTC 
Ser Asn Ala Leu 
80 
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GTC GCC 
Val Ala 

GGT TCT 
Gly Ser 

ATT GTT 

He Val 

AAG ATC 
Lys lie 
130 
GAT GTC 
Asp Val 
145 

TTG GCA 
Leu Ala 

GAC GGC 
Asp Gly 

CTG GAA 
Leu Glu 

TCC AAG 
Ser Lys 
210 
GTG CCA 
Val Pro 
225 

ATT GCC 
He Ala 

GGT GTC 
Gly Val 

TCC GAT 
Ser Asp 

GCA GAA 
Ala Glu 
290 
GAC GGC 
Asp Gly 
305 

CGT GCG 
Arg Ala 

AAT GTG 
Asn Val 



ATG GCT ATT 
Met Ala He 
85 

CAG GCT GGT 
Gin Ala Gly 

100 
GAT GTC ACT 
Asp Val Thr 
115 

TGC ATT GTT 
Cys He Val 

ACC ACG TTG 
Thr Thr Leu 

GCT GCT CTG 
Ala Ala Leu 
165 

GTG TAC ACC 
Val Tyr Thr 

180 
AAG CTC AGC 
Lys Leu Ser 
195 

ATT TTG GTG 
lie Leu Val 

CTT CGC GTA 
Leu Arg Val 

GGC TCT ATG 
Gly Ser Met 
245 

GCA ACC GAC 
Ala Thr Asp 

260 
AAG CCA GGC 
Lys Pro Gly 
275 

ATC AAC ATT 
lie Asn He 

ACC ACC GAC 
Thr Thr Asp 

ATG GAG ATC 
Met Glu lie 

325 

CTT TAC GAC 
Leu Tyr Asp 



GAG TCC 
Glu Ser 

GTG CTC 
Val Leu 

CCA GGT 
Pro Gly 

GCT GGT 
Ala Gly 
135 
GGT CGC 
Gly Arg 
150 

AAC GCT 
Asn Ala 

GCT GAC 
Ala Asp 

TTC GAA 
Phe Glu 

CTA CGC 
Leu Arg 
215 
CGC TCG 
Arg Ser 
230 

GAG GAT 
Glu Asp 

AAG TCC 
Lys Ser 

GAG GCT 
Glu Ala 

GAC ATG 
Asp Met 
295 
ATC ACG 
lie Thr 
310 

TTG AAG 
Leu Lys 

GAC CAG 
Asp Gin 



CTG GGT 
Leu Gly 

ACC ACC 
Thr Thr 
105 
CGT GTG 
Arg Val 
120 

TTC CAG 
Phe Gin 

GGT GGT 
Gly Gly 

GAT GTG 
Asp Val 

COG CGC 
Pro Arg 
185 
GAA ATG 
Glu Met 
200 

AGT GTT 

Ser Val 

TCT TAT 
Ser Tyr 



ATT CCT 
He Pro 

GAA GCC 
Glu Ala 
265 
GCG AAG 
Ala Lys 
280 

GTT CTG 
Val Leu 



GCA GAG 
Ala Glu 

90 
GAG CGT 
Glu Arg 

CGT GAA 
Arg Glu 

GGT GTC 
Gly Val 

TCT GAT 
Ser Asp 
155 
TGT GAG 
Cys Glu 
170 

ATC GTT 
He Val 

CTG GAA 
Leu Glu 

GAA TAC 
Glu Tyr 

AGC AAT 
Ser Asn 
235 
GTG GAA 
Val Glu 
250 

AAA GTA 
Lys Val 



GTT TTC 
Val Phe 

CAG AAC 
Gin Asn 



TTC ACC TGC CCT 
Phe Thr Cys Pro 
315 

AAG CTT CAG GTT 
Lys Leu Gin Val 
330 

GTC GGC AAA GTC 
Val Gly Lys Val 



GCT CAA 
Ala Gin 

CAC GGA 
His Gly 

GCA CTC 
Ala Leu 
125 
AAT AAG 
Asn Lys 
140 

ACC ACT 
Thr Thr 

ATT TAC 
He Tyr 

CCT AAT 
Pro Asn 

CTT GCT 
Leu Ala 
205 
GCT CGT 
Ala Arg 
220 

GAT CCC 
Asp Pro 

GAA GCA 
Glu Ala 

ACC GTT 
Thr Val 

CGT GCG 
Arg Ala 
285 
GTC TTC 
Val Phe 
300 

CGC TCT 
Arg Ser 

CAG GGC 
Gin Giy 

TCC CTC 
Ser Leu 



TCT TTC ACG 
Ser Phe Thr 
95 

AAC GCA CGC 
Asn Ala Arg 
110 

GAT GAG GGC 
Asp Glu Gly 

GAA ACC CGC 
Glu Thr Arg 

GCA GTT GCA 
Ala Val Ala 
160 

TCA GAT GTT 
Ser Asp Val 
175 

GCT CAG AAG 
Ala Gin Lys 
190 

GCT GTT GGC 
Ala Val Gly 

GCA TTC AAT 
Ala Phe Asn 

GGC ACT TTG 
Gly Thr Leu 
240 

GTC CTT ACC 
Val Leu Thr 

255 
CTG GGT ATT 
Leu Gly He 
270 

TTG GCT GAT 
Leu Ala Asp 

TCT GTG GAA 
Ser Val Glu 

GAC GGA CGC 
Asp Gly Arg 
320 

AAC TGG ACC 
Asn Trp Thr 

335 
GTG GGT GCG 
Val Gly Ala 
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GGC ATG 
Gly Met 

CGC GAT 
Arg Asp 
370 
ATT TCC 
He Ser 
385 

CTG CAT 
Leu His 

GCA GGC 
Ala Gly 

[0122] ga^ij#-^ : 5 
£*iJO££ : 1263 

m^m : mm 

KJ'JCD*II§ : Genomic DNA 

GTG GCC 
Val Ala 
1 

GAA CGC 
Glu Arg 

GGA AAT 
Gly Asn 

GAG CTT 
Glu Leu 
50 

GAA ATG 
Glu Met 
65 

GTC GCC 
Val Ala 

GGT TCT 
Gly Ser 

ATT GTT 
He Val 

AAG ATC 
Lys He 



340 
AAG TCT CAC 
Lys Ser His 
355 

GTC AAC GTG 
Val Asn Val 

GTG CTG ATC 
Val Leu He 

GAG CAG TTC 
Glu Gin Phc 
405 

ACC GGA CGC 
Thr Gly Arg 
420 



345 

CCA GGT GTT ACC GCA GAG TTC ATG 
Pro Gly Val Thr Ala Glu Phe Met 
360 365 
AAC ATC GAA TTG ATT TCC ACC TCT 
Asn lie Glu Leu lie Ser Thr Ser 

375 380 
CGT GAA GAT GAT CTG GAT GCT GCT 
Arg Glu Asp Asp Leu Asp Ala Ala 
390 395 
CAG CTG GGC GGC GAA GAC GAA GCC 
Gin Leu Gly Gly Glu Asp Glu Ala 

410 



350 

GAA GCT CTG 
Glu Ala Leu 

GAG ATC CGC 
Glu He Arg 

GCA CGT GCA 
Ala Arg Ala 
400 

GTC GTT TAT 
Val Val Tyr 
415 



: MJ233-AEC-Lys40 

WS&^^itl^- : peptide 
£&&e : 1-1263 
*W*£fc£Lfc;*fc : E 
[0 12 3] 



CTG GTC 
Leu Val 

ATT AGA 
lie Arg 
20 

AAT GTC 
Asn Val 

35 
CTA GAA 
Leu Glu 

GAT ATG 
Asp Met 

ATG GCT 
Met Ala 

CAG GCT 
Gin Ala 
100 
GAT GTC 
Asp Val 
115 

TGC An 

Cys He 



GTA CAG 
Val Gin 
5 

AAC GTC 
Asn Val 

GTG GTT 
Val Val 

CTT GCT 
Leu Ala 

CTC CTG 
Leu Leu 
70 

ATT GAG 
lie Glu 
85 
GGT GTG 
Gly Val 

ACT CCA 
Thr Pro 

GTT GCT 
Val Ala 



AAA TAT GGC 
Lys Tyr Gly 

GCT GAA CGG 
Ala Glu Arg 
25 

GTC TGC TCC 
Val Cys Ser 
40 

GCG GCA GTG 
Ala Ala Val 
55 

ACT GCT GGT 
Thr Ala Gly 

TCC CTG GGT 
Ser Leu Gly 

CTC ACC ACC 
Leu Thr Thr 
105 

GGT CGT GTG 
Gly Arg Val 

120 
GGT TTC CAG 
Gly Phe Gin 



GGT TCC 

Gly Ser 

10 

ATC GTT 

He Val 

GCA ATG 
Ala Met 

AAT CCC 
Asn Pro 

GAG CGT 
Glu Arg 
75 

GCA GAG 
Ala Glu 
90 
GAG CGT 
Glu Arg 

CGT GAA 
Arg Glu 

GGT GTC 
Gly Val 



TCG CTT 
Ser Leu 

GCC ACC 
Ala Thr 

GGA GAC 
Gly Asp 
45 

GTT CCG 
Val Pro 

60 
ATT TCT 
lie Ser 

GCT CAA 
Ala Gin 

CAC GGA 
His Gly 

GCA CTC 
Ala Leu 
125 
AAT AAG 
Asn Lys 



GAG AGT GCG 
Glu Ser Ala 
15 

AAG AAG GCT 
Lys Lys Ala 
30 

ACC ACG GAT 
Thr Thr Asp 

CCA GCT CGT 
Pro Ala Arg 

AAC GCT CTC 
Asn Ala Leu 
80 

TCT TTC ACG 
Ser Phe Thr 
95 

AAC GCA CGC 
Asn Ala Arg 
110 

GAT GAG GGC 
Asp Glu Gly 

GAA ACC CGC 
Glu Thr Arg 
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130 
GAT GTC 
Asp Val 
145 

TTG GCA 
Leu Ala 

GAC GGC 
Asp Gly 

CTG GAA 
Leu Glu 

TCC AAG 
Ser Lys 
210 
GTG CCA 
Val Pro 
225 

ATT GCC 
He Ala 

GGT GTC 
Gly Val 

TCC GAT 
Ser Asp 

GCA GAA 
Ala Glu 
290 
GAC GGC 
Asp Gly 
305 

CGT GCG 
Arg Ala 

AAT GTG 
Asn Val 

GGC ATG 
Gly Met 



ACC ACG 
Thr Thr 

GCT GCT 
Ala Ala 

GTG TAC 
Val Tyr 
180 
AAG CTC 
Lys Leu 
195 

ATT TTG 
He Leu 

CTT CGC 
Leu Arg 

GGC TCT 
Gly Ser 

GCA ACC 
Ala Thr 
260 
AAG CCA 
Lys Pro 
275 

ATC AAC 
He Asn 

ACC ATC 
Thr He 

ATG GAG 
Met Glu 

CTT TAC 
Leu Tyr 
340 
AAG TCT 

Lys Ser 
355 

GTC AAC 
Val Asn 



CGC GAT 
Arg Asp 
370 

ATT TCC GTG CTG 
lie Ser Val Leu 
385 

CTG CAT GAG CAG 



TTG GGT 
Leu Gly 
150 
CTG AAC 
Leu Asn 
165 

ACC GCT 
Thr Ala 

AGC TTC 
Ser Phe 

GTG CTA 
Val Leu 

GTA CGC 
Val Arg 
230 
ATG GAG 
Met Glu 
245 

GAC AAG 
Asp Lys 

GGC GAG 
Gly Glu 

ATT GAC 
He Asp 

GAC ATC 
Asp He 
310 
ATC TTG 
He Leu 
325 

GAC GAC 
Asp Asp 

CAC CCA 
His Pro 

GTG AAC 
Val Asn 



135 

CGC GGT GGT 
Arg Gly Gly 

GCT GAT GTG 
Ala Asp Val 

GAC CCG CGC 
Asp Pro Arg 
185 

GAA GAA ATG 
Glu Glu Met 

200 
CGC AGT GTT 
Arg Ser Val 
215 

TOG TCT TAT 
Ser Ser Tyr 

GAT ATT CCT 
Asp He Pro 

TCC GAA GCC 
Ser Glu Ala 
265 

GCT GCG AAG 
Ala Ala Lys 

280 
ATG GTT CTG 
Met Val Leu 
295 

ACG TTC ACC 
Thr Phe Thr 

AAG AAG CTT 
Lys Lys Leu 

CAG GTC GGC 
Gin Val Gly 
345 

GGT GTT ACC 
Gly Val Thr 

360 
ATC GAA TTG 
He Glu Leu 
375 

GAA GAT GAT 
Glu Asp Asp 



TCT GAT 
Ser Asp 
155 
TGT GAG 
Cys Glu 
170 

ATC GTT 
He Val 

CTG GAA 
Leu Glu 

GAA TAC 
Glu Tyr 

AGC AAT 
Ser Asn 
235 
GTG GAA 
Val Glu 
250 

AAA GTA 
Lys Val 

GTT TTC 
Val Phe 

CAG AAC 
Gin Asn 

TGC CCT 
Cys Pro 
315 
CAG GTT 
Gin Val 
330 

AAA GTC 
Lys Val 

GCA GAG 
Ala Glu 

ATT TCC 

He Ser 



ATC CGT 
He Arg 
390 

TTC CAG CTG GGC GGC 



140 

ACC ACT 
Thr Thr 

ATT TAC 
lie Tyr 

CCT AAT 
Pro Asn 

CTT GCT 
Leu Ala 
205 
GCT CGT 
Ala Arg 
220 

GAT CCC 
Asp Pro 

GAA GCA 
Glu Ala 

ACC GTT 
Thr Val 

CGT GCG 
Arg Ala 
285 
GTC TCC 
Val Ser 
300 

CGC TCT 
Arg Ser 

CAG GGC 
Gin Gly 

TCC CTC 
Ser Leu 

TTC ATG 
Phe Met 
365 
ACC TCT 
Thr Ser 
380 

GCT GCT 
Ala Ala 



CTG GAT 
Leu Asp 
395 

GAA GAC GAA GCC 



GCA GTT GCA 
Ala Val Ala 
160 

TCA GAT GTT 
Ser Asp Val 

175 
GCT CAG AAG 
Ala Gin Lys 
190 

GCT GTT GGC 
Ala Val Gly 

GCA TTC AAT 
Ala Phe Asn 

GGC ACT TTG 
Gly Thr Leu 
240 

GTC CTT ACC 
Val Leu Thr 

255 
CTG GGT ATT 
Leu Gly He 
270 

TTG GCT GAT 
Leu Ala Asp 

TCT GTG GAA 
Ser Val Glu 

GAC GGA CGC 
Asp Gly Arg 
320 

AAC TGG ACC 
Asn Trp Thr 

335 
GTG GGT GCG 
Val Gly Ala 
350 

GAA GCT CTG 
Glu Ala Leu 

GAG ATC CGC 
Glu lie Arg 

GCA CGT GCA 
Ala Arg Ala 
400 

GTC GTT TAT 
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Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 



405 

GCA GGC ACC GGA CGC 
Ala Gly Thr Gly Arg 
420 

10 12 41 E*l]#^§- : 6 
E?ljtf>£$ : 1263 

mwm : mm 
: -*m 

&&\<OmM : Genomic DNA 



410 



415 



#®&^i"f5-S|- : peptide 
: 1-1263 

ftl<Olt$fi : 835 #BOR teG SfcttA £r^U 836 # 
902 #B:fcJ:tf923 #g<OY ttC SfcfctT fc* U 
IPlSSfc* 835 #Btf)R #G 836 902 #i 

*3<fctf923 #im T**)5rtli^V\ 
[0 12 5] 



: UJ233 

GTGGCCCTGG TCGTACAGAA ATATGGCGGT TCCTCGCTTG AGAGTGCGGA ACGCATTAGA 60 
AACGTCGCTG AACGGATCGT TGCCACCAAG AAGGCTGGAA ATAATGTCGT GGTTGTCTGC 120 
TCCGCAATGG GAGACACCAC GGATGAGCTT CTAGAACTTG CTGCGGCAGT GAATCCCGTT 180 
CCGCCAGCTC GTGAAATGGA TATGCTCCTG ACTGCTGGTG AGCGTATTTC TAACGCTCTC 240 
GTCGCCATGG CTATTGAGTC CCTGGGTGCA GAGGCTCAAT CTTTCACGGG TTCTCAGGCT 300 
GGTGTGCTCA CCACCGAGCG TCACGGAAAC GCACGCATTG TTGATGTCAC TCCAGGTCGT 360 
GTGCGTGAAG CACTCGATGA GGGCAAGATC TGCATTGTTG CTGGTTTCCA GGGTGTCAAT 420 
AAGGAAACCC GCGATGTCAC CACGTTGGGT CGCGGTGGTT CTGATACCAC TGCAGTTGCA 480 
TTGGCAGCTG CTCTGAACGC TGATGTGTGT CAGATTTACT CAGATGTTGA CGGCGTGTAC 540 
ACCGCTGACC CGCGCATCGT TCCTAATGCT CAGAAGCTGG AAAAGCTCAG CTTCGAAGAA 600 
ATGCTGGAAC TTGCTGCTGT TGGCTCCAAG ATTTTGGTGC TACGCAGTGT TGAATACGCT 660 
CGTGCATTCA ATGTGCCACT TCGCGTACGC TCGTCTTATA GCAATGATCC CGGCACTTTG . 720 
ATTGCCGGCT CTATGGAGGA TATTCCTGTG GAAGAAGCAG TCCTTACCGG TGTCGCAACC 780 
" GACAAGTCCG" AAGCCAAAGT AACCGTTCTG GGTATTTCCG ATAAGOCAGG CGAGRYTGCG 840 

AAGGTTTTCC GTGCGTTGGC TGATGCAGAA ATCAACATTG ACATGGTTCT GCAGAACGTC 900 
TYCTCTGTGG AAGACGGCAC CAYCGACATC ACGTTCACCT GCCCTCGCTC TGACGGACGC 960 
CGTGCGATGG AGATCTTGAA GAAGCTTCAG GTTCAGGGCA ACTGGACCAA TGTGCTTTAC 1020 
GACGACCAGG TCGGCAAAGT CTCCCTCGTG GGTGCGGGCA TGAAGTCTCA CCCAGGTGTT 1080 
ACCGCAGAGT TCATGGAAGC TCTGCGCGAT GTCAACGTGA ACATCGAATT GATTTCCACC 1140 
TCTGAGATCC GCATTTCCGT GCTGATCCGT GAAGATGATC TGGATGCTGC TGCACGTGCA 1200 
CTGCATGAGC AGTTCCAGCT GGGCGGCGAA GACGAAGCCG TCGTTTATGC AGGCACCGGA 1260 



CGC 

I 0 1 2 6] E^J#-^ : 7 
£?'JO££ : 421 

mm 

: MJ233 

U^r : peptide 



7 ?s<J± 



1263 

&&&m : 1-421 

ftiKOf&ia : 279 #@<DAAA fiAla £fcfiThr SfcttVal 
Sr^U 301 #a<OYYYteSer SfcliPhe $r^L, 308 
#g£>ZZZ ttThr ^tctille £^ U 279 #@ 

<OAAA #Ala -C*)!3, 301 #@ (DYYY #Ser V$>9* 30 
8 #@(DZZZ^Thr fcttftlf\ 
[0 12 7] 



Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

Glu Arg lie Arg Asn Val Ala Glu Arg He Val Ala Thr Lys Lys Ala 
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20 25 30 

Gly Asn Asn Val Val Vai Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg He Ser Asn Ala Leu 
65 70 75 80 

Val Ala Met Ala lie Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 110 

lie Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

Lys He Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Vai Ala 
145 150 155 160 

Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val 

165 170 175 

Asp Gly Val Tyr Thr Ala Asp Pro Arg He Val Pro Asn Ala Gin Lys 

180 185 190 

Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

195 200 205 

Ser Lys He Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

210 215 220 

Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
225 230 235 240 

He Ala Gly Ser Met Glu Asp He Pro Val Glu Glu Ala Val Leu Thr 

245 250 255 

Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly He 

260 265 270 

Ser Asp Lys Pro Gly Glu AAA Ala Lys Val Phe Arg Ala Leu Ala Asp 

275 280 285 

Ala Glu He Asn He Asp Met Val Leu Gin Asn Val YYY Ser Val Glu 

290 295 300 

Asp Gly Thr III Asp He Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
305 310 315 320 

Arg Ala Met Glu He Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 

325 330 335 

Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 

340 345 350 

Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 

355 360 365 

Arg Asp Val Asn Val Asn lie Glu Leu He Ser Thr Ser Glu He Arg 

370 375 380 

He Ser Val Leu lie Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
385 390 395 400 

Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 

405 410 415 

Ala Gly Thr Gly Arg 
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420 

So 



[B2] JetdMbl. 7kbO*»WDNA(rfr<oi 
[0 31 ^(0^7^^ KpCRY30-AK835 



[0 1] 



PsII 
Pvul 



Nrul 



Xbol Ncoi Boil 
I I 1— 



HlncH 



» l.7kb 



HindU Pvul Pvul 



Hind Oral 
1 1 I 



EcoRI 

J 



H200bp 



Psit 
Pvul 



Pstr Bqiji 



NfUl 
I 



Xbol Ncoi Bgll 
I I L- 



Hindi 

J 



Hlndlll PvuD Pvul 
Hf ncE I Oral I EcoRI 



t pea jure 



J 



H 200 bp 




(51) Int. CI. 5 SKS>J£# frrt«31#-§- Fl ttffia**ffi9r 

(C 1 2 P 13/08 
C 1 2R 1:13) 
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(72)$8E# /J* (72)^^^ $88 
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